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EAD  A  i    POKE  BASE+I,  A;  NEXT  I 
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GDSUB  390 :  REM  CHANGE  VARIABLE 
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LQ:  REM  POKE  EASE  PLUS 

hi:  rem  poke  ease  plus 

gosue!  39  0 :  rem  change 
lo:  poke  base  +58,  hi 

gosu&  390 :  rem  change  variable 

LO:  POKE  EiASE  +  100,  HI 

LO:  POKE  BASE  +  110,  HI 
GOBUE;  390 :  rem  change  VARIABLE 
O:  POKE  EASE  +  9,  HI 
GOSUEi  390 :  REM  CHANGE  VARIABLE 
LO;  POKE  EiASE  +  18,  HI 
=  lifiO  THEN  350 ;  REM  BRANCH  IF  TRUE 
N  PRINT  "HARDWARE  FAILURE":  STOP 
M6:  REM  CONVERSIONS  FOR  3.0  BASIC 
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Mountain  Computer 
put  it  all  together  - 
:^M;i  :  tor  you. 


The  CPS  MultiFunction  Card 


Three  cards  in  one!  The  Mountain  Computer  CPS  MultiFunction  Card  provides  all  the  capabilities  of  a  serial  interface,  parallel 
output  interface  and  real-time  clock/calendar— all  on  one  card— occupying  only  one  slot  in  your  Apple  II  •-'.  Serial  and  Parallel 
output  may  be  used  simultaneously  from  CPS.  CPS  is  configured  from  a  set-up  program  on  diskettewhichsetstheparameters 
(such  as  baud  rate,  etc.  i  for  all  functions  contained  on  the  card  and  is  stored  in  CMOS  RAM  on  the  card.  Once  you  have 
configured  your  card,  you  need  never  set  it  up  again.  You  may  also  change  parameters  from  the  keyboard  with  control 
commands.  All  function  set-ups  stored  on-board  are  battery  powered  for  up  to  two  years.  "Phantom  slot"  capability  permits 
assigning  each  of  the  functions  of  CPS  to  different  slots  in  your  Apple  without  the  card  actually  being  in  those  slots!  For 
example,  insert  CPS  inslot  #4  and  set  it  up  so  that  is  simulates  a  parallel  interface  in  slot  #1  and  a  clock  in  slot  #7  and  leave  the 
serial  port  assigned  to  slot  #4.  CPS's  on-board  intelligence  lets  it  function  in  a  widevariety  of  configurations,  thereby  providing 
software  compatibility  with  most  existing  programs.  "We've  put  it  all  together  for  you"— for  these  reasons  and  many  more! 
Drop  by  your  Apple  dealer  andsee  for  yourself  how  our  CPS  MultiFunction  Card  can  expar]d  the  capabilities  of  your  Apple  and 
save  you  a  great  deal  of  money  as  well!  -^^ — i — r^-r-i— )— i — !- 


Calendar/Clock 

•  One  second  to  99  years 

•  Battery  backed-up  2  years 

•  Two  AA  standard  alkaline  batteries 
for  back-up   provided' 

•  Compatible  with  MCI  Apple 
H  Clock'"  time  access  programs 


Parallel  Output 

•  Features  auto-line  feed,  Apple 
tabbing,  line  length,  delay  after 
carriage  return,  lower  to  upper 
case  conversion 

•  Centronics  standard— 
reconfigurable  to  other  standards 

•  Status  bit  handshaking 


OS 


S^  Mountain  Computer 


iL 


I  N  COSPORATED 

300  El  Pueblo     Scotts  Valley,  CA  95066 
408i  438-6650        TVVX:  910  598-4504 


SPECIAL 

INntODUCTORY 

PRICE 

$239 


Serial  Interface 

•  Features  auto-line  feed,  trans- 
parent terminal  mode,  Apple 
tabbing,  line  length,  delay  after 
carriage  return,  local  echo  of 
output  characters,  simultaneous 
serial/parallel  output,  lower  to 
upper  case  conversion,  discarding 
of  extraneous  LFs  from  serial  input 

•  Uses  the  powerful  2651  serial 
PCI  chip 

•  16  selectable  internal  baud  rates — 
50to19.2Kbaud 

•  Half/Full  duplex  terminal  operation 

•  I/O  interface  conforms  to  RS-232C 

•  Asynchronous/Synchronous 
operation 


'■Apple  Clock  was  the  trademark  of  Mountain  Computer  Inc 


'^Apple  and  Apple  II  are  registered  trademarks  of  Appfe  Computer  Inc 
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IF  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON. 


Everyone  expected  it  would  happen 
sooner  or  later. .  .with  WordPro  PLUS" 
it  already  has!  Now  all  the  marvelous 
benefits  of  expensive  and  advanced 
word  processing  systems  are  available 
on  Commodore  computers.  America's 
largest  selling  computer  line.  WordPro 
PLUS,  when  combined  with  the  new  80 
column  CBtvl  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  other  top  quality  word  processor 
available — but  at  savings  of  thousands 
of  doliars! 


New,  low  cost  computer  technology  is 
now  available  at  a  fraction  of  what  you 
would  expect  to  pay.  This  technology 
allowed  Commodore  to  introduce  the 
new  and  revolutionary  CBlVl  8032 
Computer. 

WordPro  PLUS  turns  this  new  CBIW 
8032  Computer  into  a  sophisticated, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-iyping 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 


Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS,  At 
a  price  far  less  than  you  realize. 


Invesl  in  your  office's  future. . . 
Invest  in  WordPro  PLUS. . . 
Call  us  today  for  the  name  of  ttie 
WordPro  PLUS  dealer  nearest  you. 


Professional  Software  Inc. 

166  Crescent  Road 
Needham.  MA  02194 
{617)444-5224 
TELEX  95  1579 


Turn  your  Apple  into  the  world's 
most  versatile  personal  computer. 


The  SoftCard™  Solution.  SoftCard 
turns  your  Apple  into  two  computers. 
A  Z-80  and  a  6502.  By  adding  a  Z-80 
microprocessor  and  CP/M  to  your 
Apple,  SoftCard  turns  your  Apple  into 
a  CP/M  based  machine.  That  means 
you  can  access  the  single  largest  body 
of  microcomputer  software  in  exist- 
ence. Two  computers  in  one.  And,  the 
advantages  of  both. 

Plug  and  go.  The  SoftCard  system 
starts  with  a  Z-80  based  circuit  card. 
Just  plug  it  into  any  slot  (except  0)  of 
your  Apple.  No  modifications  required. 
SoftCard  supports  most  of  your  Apple 
penpherals,  and,  in  6502-mode,  your 
Apple  is  still  your  Apple. 

CP/M  for  your  Apple.  You  get  CP/M 
on  disk  with  the  SoftCard  package.  It's 
a  powerful  and  simple-to-use  operating 
system.  It  supports  more  software 
than  any  other  microcomputer  operat- 
ing system.  And  that's  the  key  to  the 
versatility  of  the  SoftCard/Apple. 


BASIC  included.  A  powerful  tool, 
BASIC-80  IS  included  in  the  SoftCard 
package.  Running  under  CP/M,  ANSI 
Standard  BASIC-80  is  the  most 
powerful  microcomputer  BASIC 
available.  It  includes  extensive  disk  I/O 
statements,  error  trapping,  integer 
variables.  16-digit  precision,  exten- 
sive EDIT  commands  and  string  func- 
tions, high  and  low-res  Apple  graphics, 
PRINT  USING.  CHAIN  and  COM- 
MON, plus  many  additional  com- 
mands. And,  it's  a  BASIC  you  can 
compile  with  Microsoft's  BASIC 
Compiler 

More  languages.  With  SoftCard  and 
CP/M,  you  can  add  Microsoft's  ANSI 
Standard  COBOL,  and  FORTRAN,  or 


Basic  Compiler  and  Assembly  Lan- 
guage Development  System.  All,  more 
powerful  tools  for  your  Apple. 
Seeing  is  believing.  See  the  SoftCard 
in  operation  at  your  Microsoft  or  Apple 
dealer  We  think  you'll  agree  that  the 
SoftCard  turns  your  Apple  into  the 
world's  most  versatile  personal 
computer. 

Complete  information?  It's  at  your 
dealer's  now.  Or,  we'll  send  it  to  you 
and  include  a  dealer  list.  Write  us.  Call 
us. 

So!lCard  is  a  trademark  of  Microsoft  Apple  II  and 
Apple  II  Plus  are  registered  trademarks  of  Apple 
Computer.  Z-80  is  a  registered  trademark  of  Zilog, 
Inc.  CP/M  IS  a  registered  trademark  of  Digital 
Research,  Inc. 


CONSUMERS  PRODUCTS 


Microsoft  Consumer  Products,  400  108th  Ave.  N.E., 
Bellevue,  WA  98004.  (206)  454-1315 
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Robert  Lock  Editor/Publisher 


Dear  Readers, 

In  the  midst  of  moving  our  offices  to  larger 
quarters,  getting  caught  up  in  our  production 
schedule,  and  fmally  convincing  ourselves  that 
otu"  growth  is  keeping  up  wiili  yom  s,  I'd  like  to 
provide  a  totally  reflective  editorial. 

I  suppose  I  should  preface  tliese  remarks 
with  a  promise  that  we'll  reopen  the  question 
of  software  and  copyrigin  protection  in  the 
September  issue.  Please  keep  your  comments 
coming.  And  my  sincere  thanks  for  the  time 
and  consideration  obvious  in  your  recent 
responses. 

A  Reflective  Note  On  COMPUTE>'s  Columnists 

We  have  manv  of  the  best  writers  in  this  indus- 
try as  COMPUTE!  supporters.  Most  have  been 
a  part  of  the  vision  of  this  user  resource  maga- 
zine since  our  beginning  less  than  two  years 
ago.  AH  are  uniqtie,  all  are  versatile,  all  are 


enthusiastic. 

I  realized  this  week,  while  contemplating 
oirr  growth,  the  tremendous  value  to  me  of  the 
simple  mechanism  oi  Editor's  I'eeclback  cards. 
This  issue  we'i"e  sharing.  You'll  find  thein 
replaced  by  several  Author's  Feedback  cards. 
If  you've  never  written  your  favoi  ite  cokuimist 
a  letter,  take  the  time  to  drop  him  or  her  a 
note.  And  thanks  again,  not  only  for  your 
snppoit  of  COMPUTE!,  but  also  for  your  sup- 
poit  as  COMPUTE!  We're  that  kind  of  magazine 
—  our  columnists  share  a  belief  that  this  indus- 
I  rv  of  ours  will  soon  touch  —  visibly  —  the  lives 
of  much  (j1  the  world.  And  all  encourage  that. 

Send  a  postcard,  'f  hey'll  appreciate  it,  and 
grow  stronger  from  your  feedback.  I  know  I 
have  in  ihe  last  two  years.  1  hanks! 

Roliert  L(3ck 


Jim  Butterfield 
c/o  COMPUTE! 
P.O.  Box  5406 
Greensboro,  NC   27403 

Marvin  Dejong 
Dept.  of  Mathematics-Physics 
The  School  of  the  Ozarks 
Pt.  Lookout,  MD  65726 


Eric  Rehnke 

1067  Jadestone  Lane 

Corona,  C A  91720 

Susan  Semancik 

c/o  Delmarva  C'-omputer  Club 

P.O.  Box  36 

Wallops  Island,  VA  23337 


David  Thornburg 

P.O.Box  1317 

Los  Altos,  CA  94022 

Gene  Zumchak 

1700  Niagara  Street 
Buffalo,  NY    14207 


Production  Note:  As  me  move  COMPUTE!  io 
an  earlier  siiirdule,  ii'e\>e  delayed  the  iiitrodiiclioii 
of  Ihe  firs!  two  COMPUTE!  BOOks  for  four 
weeks.  Th/i)disjor  your palienre.  RCI. 
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Atari  graphics  and  sound  stand  in 
a  cla.ss  by  themselves."  " 
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Dai'id  D.  Thoniburg 

Compute  Magazine,  November/ December 

1980 

"Its  superiority  lies  in  three  areas:  draw- 
ing fancy  pictures  (in  color),  playing 
music,  and  printing  English  characters 
onto  the  screen.  Though  the  Apple  can 

do  all  these  things,         i 

Atari  does  them  better'' 

Russell  Walter 

"Undergnnmd  im^i.    ^ 

Guide  to  Buying  a  W  flat  COll 

ilfT',"io^n  are  sa^ 

Published  1980,  ^^ 
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What  computer  people 

are  saying  about 
Computers  for  people! 


"The  Atari  machine  is  the  most  extraordi- 
nary computer  graphics  box  ever  made.,!' 

Ted  Nelson 

Creative  Computing  Magazine,  June  1980 

"...so  well  packaged  that  it  is  the  first  per- 
sonal computer  I've  used  that  I'm  willing 
to  set  up  in  the  living  room"^^iM^^\ 
Ken  Skier,  OnComputing,  Inc.  Summer  1980 

". .  .well  constructed, 
sleekly  designed  and 
user-fr  ien  dl\^ — expect 
Iter  people       reliable  equipment,      -^ 
&  aKniit  ^"^  strong  maintenance 

g  aOOUl     ^^       2^1^^  software  support.   ^ 


Videoplay 
December,  1980 


To  find  out  about  the  ATARI®  800™  Computer 

finst  hand,  ask  your  kical  computer  dealer 

for  a  liands-on  demon.stration. 

Or  call,  800-538-8547  (In  California  800-672-1404) 
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ATARI 


Omi.AIU'.  IfX 


ConqMitersforiieoiile:  *»-c„™»».^o 

For  further  information  write:  Atari  Inc.,  Computer  Division,  1196  Borre^is  Avenue,  Sunnyvale,  CA  94086        Dept.  C-41 
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If  you're  in  the  Midwest,  we're  now 
represented  by  GB  &  Associates.  You 

can  reach  them  through  ttie  office  of: 

GB  &  Associates 
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312  362-1821 

Gordon  Benson 
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Apple  World 

3-D  ANIMATED  COLOR  GRAPHICS 
Writlen  m  machine  COde 
The  program  made  limout  on  national  T.V.! 
t)y  Paul  Lulus 

^  APPLE  WOHLD  turns  your  Apple  mto  3  sophisticated 
graphics  sysiei^  capable  of  cieaiing  animated 
three-(3imer>sionail  color  images,  pfojecimg  itiem  »n 
true  perspeciive  on.  irie  screen,  rotale    Ihem,  move 
them  closej',  lurlher  away,  ana  many  other  endring  and 
imaginative  ttiings 

Draws  objects  w<rh  65.000  points  per  side, 

A  pqwerluC  screen -orienled  text  editor  is  included  to 
isciiilate  image  fomaiion   Th<s  progi-am  was  iprenlly 
(eaiured  on  Tom  Snyder  s  pnme  Time  Saigrday  TV 
Show  and  is  now  available  for  sale 

APPLE  WORLD'S  powerful  editor  is  £0  easy  loiJs.e  IhRt 
CliHdrenwill  love  il  Vou can  ruOw  "sketch'  yaur dream 
house,  boat,  car.  orfanlasy  empire  Then  view  it  as  it 
would  be  seen  from  10,000  leei.  o;  yoo  can  ZOOM  m 
uritii  itie  screen  ri  Mled  wiih  a  Ooofknob  Vou  could 
then  go  inside  and  move  Irom  room  lo  room 
.  e^iamimng  (urnitu^c  placemerT  as  your  screen  rolaies 
wilhm  the  'oom   Images  or  specilic  parts  ol  tmages 
can  easily  be  saved  to  disk  or  pimtei 

Dms  an  irijs  sound  like  science  f iction? 
L  Vou  wont  thmh  so  alter  you  nave  visited  Apple  World. 

INTRODUCTORY  PRICE  S59.95 

36  page  manual  iiKluded 

.  For  48K  Apple  II  or  Plus  with  Disk 

^Supergraphics 


4  3-0  GAMt  OevELOPWENT  SVSTEM  IN  COLOR 
0,-  Paul  LulLTS 

Waicn  colorful  bultettlys,  birds.  Ily  across  your  Apple 
or  Alarj  screen,  with  lrije3dimensiona!perSpeclive 
Have  rocket  ships  fly  out  a[  you  m  ihrs  incredible  high 
speed  graphics  paci^age  3-D  supeRGRAPhiCS"  is 
a  6502  machino  language  program  that  will 
mterlace  lo  your  Basic  or  machme  language 
programs  or  games  usmg  simple  '  DOS-l«ke'  comrrtands 

Features  Include: 

■  Simple  image  enlty  IPifOugn  eflltOf 

•  Obiects  up  lo  ?56  poinis  per  siOe 

•  Uses  all  hi-i-es  colore 

•  Aitows  mised  coloreo  text  &.  g^aphjcs 
for  promols  and  captipns 

•  Transiales  on  3  a»e? 

•  Individual  amis  scales 

»  21  dillerent  commands 

•  Roiaie  object  I  J"  to  360" 
increments  at  machine  speeds 

FOR  48K  APPLE  II  OR  PLUS  WITH 
DISK  It  S39.95  FOR  DISK 

FOR  ATARI  800  WITH  40K  MEMORY 
(DISK  OPTIONAL) 

$39.95  FOR  TAPE 


k^  OTHER  SOFTWARE 

1^^  APPLE  COMPUTERS 

Super  Space  Wars S  9.95 

k  States  a  Capitals 9  95 

^m^       Moving  Point 

^^P^        Average 19.95 

'^       S^oc^l  Optior^s 24,93 

Finance 1?95 

t  Bonds  12-95 

^^^  COMMODORE  PET 

V  Stock  Options 2-1  95 

Finance 12.95 

k  Bands 12.95 

_^m^       Slock  Analyzer     22  95 

^^P^      Morlgage  14  95 

r  Space  Inttuders  (Best 

Gameol  1979|..,,..      T9.95 

W  Jury,'Hosiage 9  9S 

^^m^       Kenluchy  DerOy/ 

"^^^        Roulette  ...     9  95 

r  Alien  I  Q   Tank 9  95 

Submarine  Atlach    9  95 

k^      Battle  Of  Midway  ...         7  95 

^Mm        L  aser  Tank  Baille 9'  95 

^^^      Swarm    ., .  14  95 

r  Baseball     9  95 

Super  Slartreh H  95 

L^       PET  Music  Bo. 29  95 

^^m       Music  Composition  Syslem  ..  - 

'^W^ 19  95 

r  Pearl  Harbor  Adventure 

14.95 

Super  Gomotiu  . 9.95 
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Relational  Query  System  For  Management 


DATABASES:  You've  Heard  The  Hype  Before... 
The  Truth  IS... REQUEST  DELIVERS! 


DATABASE  MAINTENANCE  — 

•  Uses  sophisticated  screen  formatting  &  data 
entry,  like  on  IBM  3270's! 

•  Generates  it's  own  screens  automatically! 

•  Handles  records  up  to  4K  in  length,  using 
multiple  screen  "Pages"! 

•  Automatic  data  compression  for  increased 
disk  capacity 

•  Uses  Superkram  (See  below)  access  method 
for  incredibly  fast  access,  LESS  THAN  .2 
SECONDS  FOR  A  RECORD! 

•  Automatic  index  creation/maintenance 

•  Automatic  maintenance  capabilities 

•  "Goof-Proof"  error  handling 

•  Input  can  come  from  VISICALC™  or 
SOURCE'" 


DATABASE  SELECTION— 

•  Uses  screen  masks  to  form  query 

•  Provides  extensive  search  capabilities 

•  Search  arguments  can  include 
arithmetic/bootean  functions,  multi-field 
comparisons 

•  Queries  can  generate  input  for  automatic 
database  maintenance 

•  Queries  can  be  stored  in  "Query  Library"  and 
executed  from  menu  on  demand 

•  Any  number  of  fields  can  be  queried 
concurrently 

■  Query  output  can  be  routed  to  disk,  CRT 
report  formatter,  VISICALC"  or  SOURCE" 

ONLY  $225 


DATABASE  REPORTING— 

•  Automatic  headlines 

•  Automatic  field  editing 

•  Report  fields  can  be  calculated,  sub-totaled  & 
cross-footed  in  any  manner  desired. 

•  Optional  counter  breaks  may  be  set 

•  Automatic  grand  totals 

•  Automatic  statistics 

REQUIREMENTS 

Superkram  (see  below)  and:  Commodore  Pet 
32K  (40  or  80  col.)  and  2040/4040/8050  disk  OR 
Apple  II  4SK  with  Applesoft  or  language  system 
and  2  disk  drives  or  CORVUS. 


¥ 

¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 


SUPERKRAM 


Now  With  Multi-Key 

Capabilities 

For  Apple  &  Pet 


by  Ken  Oefminn 


Since  KRAM^"  was  introduced  in  1979  it  has  fast  become  known  asthequickest 
and  most  powerful  access  method  for  serious  Apple  and  Pet  users.  Now,  after 
hundreds  of  requests  we  have  added  MULTI-KEY,  MULTI-INDEX,  functions, 
as  well  as  increasing  processing  speed. 


IBM/370  users  have  vSAW  (Virtual  Storage  Access  Method)  to 
providdlast,  llexible  keyed-access  lo  their  data  Now  SUPERKRAM 
( Keyed  Random  Access  ^*^thod).  from  United  Soflware  of  America, 
gives  Apple  and  Pet  users  the  same  (lextbilily,  subslanttally 
increasing  tne  processing  power  ol  ihe  Apple  and  Pel 

Until  SUPER  KHAM  the  Only  '  raridom  actess'  capabilily  in  the 
Apple  and  fet  consisled  of  a  crude  foim  ol  'rciiitive  record" 
processing  While  ihrs  is  usable  foj-  very  simple  appiicalions.  it  falls 
lar  srion  ol  ihe  needs  of  today's  business  and  analytical 
applications   Using  SUPER  KftAM  records  may  de  processed  by 
art/  One  o(  multiple  'Key'"  values,  which  may  consist  ol  any  kind  of 
data  numbers,  letters,  special  characiers,  etc  Even  Apples's  long- 
awaited  DOS  3  3  doesn  T  have  anything  like  this!' 


KRAM'"  2.0  Regular  F&alures 

•  Written  in  6502  machine  code 
Basic  compafihle  ^     -^ 

•  Creale'Open  adataset  »   ^ 

•  Pjt  record  by  t(ey 

•  Add  S  delete  records  by  key 
■  Gel  any  j-ecord  by  Full/Partial  key 

•  Access  by  any  hey  in  as  litlle  as  2  sec.  (  1  sec 

•  Suppo/is  multiple  disks 

•  Read  next  or  previous  record 

•  Dynamic  Space  allocahon 

•  Dynamic  space  feclamation 

•  Dynamic  index  compressron 

•  Files  n&ver  need  reorganization 

•  Compatible  with  language  systems 


ilh  Corvusdisk) 


KRAM'- 2.0  Only  S99.9S 
SUPER  KRAM'"  Only  S175 


ATTEtvIT  ION- EXISTING  KRAM  USERS. 

Send  S15  with  original  drst  and  ROW  lo  Uniled  Software  (of  improved  uersion  c 


SUPER  KRAM'S"  Added  Features 

■  MULTIKEY  SUPPORT  ■-  Allowing  simultaneous  access  to  a 
XflAiU  trie  by  more  than  one  key  field. 

■  HI-SPEED  READ  —  This  leatu  re  allows  increased  I/O  speed  up  to 
tQ%  faster  during  processing  of  SUPER  KRAM  read  next,  read 
pFevrous,  piit  and  delete  lequests 

■  fMPROVED  INDEX  AHCHITECTURE  -  Allowing  lasler  indO" 
searchers  and  rrrore  efficieni  6is*.  space  utilization 

•  INTEGRATED  BASIC  COMMANDS  -  Allowing  SUPER  KHAM'" 
corrimands  lo  be  coded  m-ime  with  Basic,  prowidniig  easier  usage 
ol  KRAM  man  ever  before 

•  USER-SPeCIFIAaLE  BUFFER  POOL  —  Allowing  Ihe  user  to 
specify  how  many  KRAM  files  are  allowed  open  at  one  time,  will 
support  any  number  of  KHAM  files 

•  LOGICAL  RECORDS^KEVSMAV  BENON-UNIQUEJ  —  Records 
added  to  the  KflAM  tiles  are  immediately  accessible  by  any  oi  the 
deiined  keys  lor  the  file  {Auiomattc  Upgrade) 

■  KRAW  ZQ  liies  3fc  totally  compatible  wilh  SUPER  KRAM 


750  3RD  Avenue, 

New  York  NY  10017 

(212)  682-0347  Telex  640055 


UNITED 
SOFTWARE 
OF 
AMERICA 


Look  for  the  RED-WHITE-BLUE 
United  Software  Display  at  your  local 
computer  dealer,  or  send  cfieck  or 
moneyorder,  plus  $3.00  shipping  to: 

DEALER  INQUIRIES  INVITED 

REOLlESTft   KRAM  are  trade  marks  of  United  Software  ot  Amertca 
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Ask  The  Readers 


Robert  Lock  And  Readers 


Here  are  this  month's  questions...  If  you  have  an 
answer  to  any  question  here  (or  a  question  of  your 
own),  send  it  to  "Ask  The  Readers,"  COMPUTE! 
Magazine,  P.O.  Box  5406,  Greensboro,  NC  27403. 


"/  am  MOST  happy  to  see  articles  beginning  to  appear  that 
deal  with  the  newer  disc  DOS  (especially  DOS  2.1).  I  am 
looking  fonmrd  to  more,  I  would  particuhiriy  like  to  find  a 
"map"  that  would  tell  me  where  the  /lag  i.s  that  tells  DOS 
2.1  when  the  disc  has  been  inserted,  and  assorted  things  like 
that. 

Another  important  area  that  has  twt  been  covered  by 
ANYBODY  (including  COMMODORE)  is  maintenance 
of  the  disc  drives!  My  8050  has  been  operating  in  a  NON- 
aircondilioned  environment  for  nearly  a  year  now  with 
virtually  NO  maintenance!  I  find  it  hard  to  believe  that  it  is 
not  due  for  a  "grease  job  &  oil  change"  soon.  The  poor 
thing  faitbfdly  sen<es  2  PETs,  an  ancient  200!  (with  24K 
Expandapet  Ci?  an  MTU  Integrated  Video  Memoty),  and  a 
newer  'religiom'  200 1  (holy  main  PCR  that  I  wired  around 
to  bring  it  up  to  32K).  Both  units  use  BASIC  3.0,  one  lias  a 
DISC-O-PROITOOLKIT).  I  want  to  do  right  by  it  -^ 
HOW? 

1  just  got  hold  of  an  English  PET  nmgazine  —  WOW 
the  ROMs  that  they  advertise!  Why  haven't  US  companies 
been  producing  like  tliat? 

rd  also  like  to  mention  tliat  a  friend  of  mine  recently 
purchased  AB  Computers  PAPERMATE  (on  my  advice) 
and  got  the  same  good  sennce  thai  I  got  last  year  when  I 
bought  PAPERMATE  (good  software  at  a  reasonable  price 
I  won't  copy  for  a  friend)."  R.  Vanderbili  Poster 

Here  are  some  excellent  ideas.  The  CBM  disk  drives 
are  full  of  still  unexplored  code,  wailing  to  be 
mapped.  Also,  COMPUTE!  is  looking  into  the  question 
of  drive  maintenance  —  we  hope  to  provide  some 
definitive  answers  soon.  Anyone  with  experience  in 
this  area,  please  share  your  views. 


"An  electronics  itutnictor  at  our  school  is  interested  in 
purchasing  fdm,  fdtiistyips,  cassettes,  and  videos  to  explain 
computer  capabilities  and  functions  j or  his  students.  Do  you 
have  sources  of  such  information?"  Rita  Norton 


"I  wonder  if  you  could  give  me  some  helpful  information  on 
a  problem  that  I  have  with  my  computer  system.  I  have  an 


ATARI  800~48K  RAM  computer. 

I  recently  purchcLsed  an  ATARI  Assendder  Editor 
cartridge  and  I  iiave  had  trouble  ex'er  .since.  Here's  what 
happens:  on  page  68  of  the  Assrwbler  Julitor  U.sers  Mannal 
is  an  Example  No.  1  program. 

I  type  this  program  into  my  computer  and  save  on  tape 
recorder  410  model.  It  appears  to  me  tlial  it  seems  to  he 
being  recorded  on  the  410  recorder.  I  get  about  12  tone 
beeps  while  listening  to  the  TV  speedier  lehdc  saving  tite 
assembler  program  and  then  it  stops. 

Tlien  1  replace  the  Assembler  Editor  cartridge  witJi  the 
BASIC  cartridge  and  attempt  to  load  the  program  from  the 
tape  recorder.  But  after  about  3  tone  beeps,  the  recorder 
stops  and  the  screen  will  display  either  a  dark  screen  or  an 
endless  loop  of  fast  moving,  what  appears  to  be  lowercase 
characters  and  graphic  symbols.  Almost  too  fast  to  read. 

I  have  spoken  to  the  ATARI  people  in  Caifornia 
.several  times  —  received  their  errata  manual  — followed 
the  corrected  instructions  and  still  liave  no  success  in  loading 
tape  program  into  llie  computer. 

I  haven't  gotten  past  the  Example  1  program  on  page 
68  or  the  AssenihlcrEdilor  U.sers  Manual.  If  I  don't  .solve 
this  problem  1  might  just  droion  the  Assembler  carttidge  in 
the  Potomac  River.  HEEPH!"  Tony  Pdato 

Several  readers  have  raised  this  question.  See  if  this 
solves  the  problem  for  you  —  before  heading  for  the 
river. 

\m  GRAPHICS  SATRAP  23w 

lie  F-RIHT  "Insert  tipe..   Pt-ess  RETURN"  ' 

120  DPEH  #1..4..0/'C'" 
130  GET  ^j^v,j3£j  #j^.,. 

140  iIST  #1..;>MIT  M/Y 

150  STftRT^=)^+£56:*:V 

160  GET  #1,.  -MZT  #1..Y 

170  FINISH=X^25b:^V 

1^1  PRINT  "Cod-^  beifiM  loided  at  "^START 

190  FLf=  I=SThRT  to  finish 

280  GET  #LX^POKE  l,t 

210  t€XT  I 

220  PRINT  "Code  ends  at  "; FINISH 

230  CLOSE  #1 

240  Etc 


"Is  there  any  way  of  saving  a  PETICBM  program  and 
Jiave  its  variables  and  strings  saved  with  it,  in  .such  a  way 
that  it  can  be  reloaded  and  continue  processing,  from  a 


Professional  Software  Introduces 
POWER 


by  Brad  Templeton 


ADD  POWER  TO  YOUR    ^©9.«* 
COMMODORE  COMPUTER 


POWER  produces  a  dramatic  improvement  in  the 
ease  of  editing  BASIC  on  Commodore's  computers. 
POWER  is  a  programmer's  utility  package  (in  a  4K 
ROM)  that  contains  a  series  of  new  commands  and 
utilities  which  are  added  to  the  Screen  Editor  and  the 
BASIC  Interpreter.  Designed  for  the  CBM  BASIC 
user,  POWER  contains  special  editing,  programming, 
and  software  debugging  tools  not  found  in  any  other 
microcomputer  BASIC.  POWER  is  easy  to  use  and  is 
sold  complete  with  a  full  operator's  manual  written  by 
Jim  Butterfield. 

power's  special  keyboard  'instant  action'  features 
and  additional  commands  make  up  for,  and  go  beyond 
the  limitations  of  CBM  BASIC.  The  added  features 
include  auto  line  numbering,  tracing,  single  stepping 
through  programs,  line  renumbering,  and  definition 
of  keys  as  BASIC  keywords.  POWER  even  includes 


new  "stick-on"  keycap  labels.  The  cursor  movement 
keys  are  enhanced  by  the  addition  of  auto-repeat  and 
text  searching  functions  are  added  to  help  ease  pro- 
gram modification.  Cursor  UP  and  cursor  DOWN 
produce  previous  and  next  lines  of  source  code. 
COMPLETE  BASIC  program  listings  in  memory  can 
be  displayed  on  the  screen  and  scrolled  in  either  direc- 
tion. POWER  is  a  must  for  every  serious  CBM  user. 

Call  us  today,  for  the  name  of  the  Professional 
Software  dealer  nearest  you. 

Professional  Software  Inc. 

166  Crescent  Road 

Needham,  MA  02194 

Tel:  (617)  444-5224      Telex  #951579 


We've  lowered  the 


No,  the  low  CompuServe  $5.00  per  hour  charge 
hasn't  changed,  but  the  world  of  information 
we  offer  is  growing  steadily. 


Of  CompuServe's  22  large  computer  systems,  10  are 
housed  here  in  our  Dublin,  Ohio  Computer  Center. 


More  Computer  Power 

The  number  of  CompuServe  customers 
keeps  growing  —  now  more  than  8,000 
strong.  The  more  customers  we  have,  the 
more  computer  power  and  access  lines  we 
dedicate  to  our  Information  Service.  Our 
22  mainframe  computer  systems  provide 
sufficient  power  and  capacity  to  serve 
thousands  more. 

More  News 

In  addition  to  the  Associated  Press,  we've 
added  more  news.  Read  The  New  Yorl< 
Times  and  all  the  news  that's  fit  to  print, 
including  Broadway  show  and  movie 
reviews,  stories  from  Pulitzer  Prize-winning 


writers  and  more.  We  are  continually 
adding  new  features  to  the  information 
service,  so  check  our  "What's  New" 
section  regularly  to  see  what  other 
information  is  available. 

TRS-80'"  Color  Computer 
and  Videotex"" 

The  CompuServe  Information  Service  is 
sold  in  Radio  Shack®  Stores  and,  in 
addition  to  all  the  major  brands  of  com- 
puters and  terminals,  can  be  used  with 
the  new  TRS-80  Color  Computer  and 
Videotex  terminal.  Our  special  software 
formats  the  information  in  easy-to-read 
pages.  Go  forward,  backward,  anywhere 
in  the  CompuServe  Information  Service 
databases  —  even  directly  to  a  page  of 
information. 

Big  System  Reliability 

When  we  say  we're  reliable,  we  mean  it. 
In  fact  CompuServe  computers  were  up 
and  running  for  a  99.6  percent  reliability 
factor  last  year.  We've  also  built  in  many 
"invisible"  features  like  data  error  detection 
and  retransmission — all  those  technical 
enhancements  which  add  up  to  the 
CompuServe  Information  Service  being 
ready  to  use  when  you're  ready  to  use  it. 


Radio  Shack,  TRS-30  and  Videolex  are  trademarks  of  Tandy  Corporation. 
ATARI  is  a  trademark  of  ATARI,  Inc. 


cost  of  the  world 


m?i?^^^^o<y^m^ 


There's  an  energy 
management  system 
home  repair  tips, 
discount  information 
personal  health  infor 
mation  and  more, 
Better  Homes  & 
Gardens  provides 
household 
information  such 
as  recipes, 
nutritional 
analyses  and 
meal  plans. 


Access  to  all  the 
CompuServe  services, 
including  electronic  mail; 
bulletin  board;  CB 
simulation;  new/sletters  from 
Radio  Shack".  Atari",  and 
others;  up  to128K  storage  free 
plus  all  the  sen/ices  listed 
here  are  yours.  Access  time 
is  only  8V3  cents  per  minute 
between  6  PM  and  SAM 
weekdays  and  all  day 
weekends,  billed  to  your 
charge  card.  It's  a  local 
phone  hook-up  in  more 
than  260  U,S.  cities. 


All  kinds  of  games 
(including  some  for  the 
kids),  book  and  movie 
reviews,  astrology  and 
the  latest  sporting  event 
news  —  even  point 
spreads  and  injury  lists. 
There's  the 

CompuServe  line  printer 
art  gallery  and  even  a 

national  user  opinion  poll 
for  instant  feedback  on 
current  events. 


A  complete  program. 

The  Af^  financial  wire, 

newspaper  financial 

pages,  Raylux  Financial 

Advisory  Service,  the 

Commodity  News 

Service  and  personal 

financial  programs.  At 

a  slight  additional 

charge,  you  can 

retrieve  fundamental 

financial  data  on 

more  than  1,700 

companies  from 

Value  Line,  and  MicroOuote  offers  current  and  historical 

data  and  special  market  reports  on  more  than  40,000 

stocks,  bonds  and  options,  updated  daily. 


While  the 

CompuServe 

Information 

Service  is 

designed  for 

everyone, 

MicroNET 

Personal 

Computing 

is  for  the 

knowledgeable 

computer 

hobbyist  or  

business  ^^^^^^^^^^^^^^^^^" 

person.  You  can  buy  software  and  have  it  downloaded 
directly  to  your  person  computer.  Use  programming 
languages  such  asAPL-SF.  EXTENDED  BASIC, 
MACRO-10.  SNOBOL,  EXTENDED  FORTRAN  and 
PASCAL,  use  word  processing  and  text  editing 
programs. 


Not  1985,  NOW! 

See  for  yourself  vi/hat  a  state-of-the-art  electronic 
information  service  can  do.  Get  a  demonstration  at 
a  Radio  Shack"  computer  center  or  store  —  or  w/rite 
to  us  tor  further  information. 


CompuServe 


Information  Service  Division 
5000  Arlington  Centre  Blvd. 
Columbus,  Ohio  43220 
(614)  457-8600 
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tiifiiii  inriiiir 


I  htivc  liii'd stn'ni^ Ihi'  BASIC  vtlnl  JHiiiilns.  jiaiii 
liiititioH  122  III  135  li)ri<^iiial  /'l().\l.\)  iiiid  sax'iiigtill  nj 
i/it'inon.  !  would  the))  rclond  all  iij  llif  inriiion  tnid  ri'slorc 
llif  poinlns  and  if  ivmdil  sidl  mil  wiirk. 

Can  '.(iiiU'Diii'  jili'tisf  liflfi  iiir?"  John  ! .nnkchlr 


"I  /nil  fill  Annvfiy  disiribiilor  tnid  a  in  loohii/ir  jor  a  disiiib- 
ittor  sitftxmre  lHi(k(i'^r  /or  llir  Altp/r  I!  +  loni/Miln.  I 
hm'i' gollt'ii  scvi'riil hyi)rlnni's  hiisrd  iijitiii  other  roiiifiuli'is: 
however,  as  sali's  rfpri'M'ulalii'c  wil/i  hvo  cainlMiitics 
which  liaiidli'  Apple,  I  lend  lo  lean  to  il  —  lliitl's  the  one 
I'm  more  familiar  with. "  Mrliee  liarhour 


I  for  t J. 

Alari."  Irwin  Kaplan 

Vou  aie  ]5roh;ihlv  tr  vliiti;'  (o  use  soil  pt(>*rrains 
\vritt(.-ii  loi-  Micrtxsoit  liASIC  (Atari's  BASIC:  is 
signifRaiuly  cliffcretil).  COMPUTE!  will  soon  be 
publishing  an  Alari  machine  language  sort. 


A  Revolutionary  Concept  In  Sof^^ore 
For  The  ATARI*  400  and  800  Computers 

^  interoctn^  Storybook 

Sammy  The  Sea  Serpent 

A  Storybook  Program  For  Children  Ages  4  to  7. 

Sammy  The  Sea  Serpent 

is  the  story  of  an  imaginery  sea  creature  who 
is  lost  and  trying  to  find  his  way  home.  The 

story  is  read  aioud  to  your  child  by  a 

professional  actress.  While  the  tale  is  being 

told,  the  child  uses  the  joystick  to  help  Sammy 

out  of  some  tight  spots. 

The  A  side  of  the  cassette  contains  the 

interactive  story;  the  B  side  contains  games 

that  the  child  plays  with  Sammy. 

The  program  uses  voice,  sound  effects,  music, 
color  and  mixed  graphics. 

Sammy  The  Sea  Serpent 

can  be  used  with  either  the  ATARI  400  or  800 

and  requires  1 6K.  It  is  available  in  cassette 

format  only.  Price  is  $16,95  plus  $2.00 

shipping  and  handling. 

Also  available  at  fine  computer  stores. 


Program  Design,  Inc./l  1  Idar  Court  Greenwich,  CT  06830 
203-661-8799 


'7  am  wriliiii^a  program  /or  a  CUM  SO 3 2  wliirh  involves 
input  of  possibly  lar^e  data  sets  h\  the  user,  is  lliere  a  nv/v 
lo  'trap'  an  overflow  error,  caused  by  erroneous  enhj  of  a 
datinii.  so  the  BASIC  program  won't  bomb  out  completely? 
1  would  like  a  way  to  allow  'grace/ ul'  recovery  l/y  the  user, 
so  he  won't  have  to  start  his  data  entry  again  from  the 
bcginuing  if  he  makes  such  ati  error."  Don  Barr 


"I  have  a  jjroblem  —  maybe  someotie  oul  there  kiioies  the  a- 
usxeer. 

I  bought  the  ■VOTRAX  TYPE'N  TALK"  text  to 
sj)eech  synthesizer  jor  my  ATARI  SOO  computer.  Does 
anyone  kiioie  how  lo  program  and  /nterface  the  synlliesizi'r 
lo'the  ATARI  800? 

They  (VOTRAX  Comftany)  must  think  I  have  ESP. 
'The  30  //age  boidilet  they  /no-fide  doesn't  tell  you  much  on 
programming  or  whether  or  not  the  syiitliesizer  is  even 
coiiij/atible  -with  ATARI  or  any  other  com/niler  for  that 
matter. 

I'm  oul\  a  computer  hobbyist,  not  a  programmer. 
$345  is  nothing  lo  sneeze  al  on  something  I  don't  know 
lunv  lo  use. "  Fjlward  A.  S-weeiiey 


"A  keypad  Jor  entering  re{>elitive  niunerical  data  is  cer- 
tainly a  convenience.  Is  the  Atari  'keyfjad'  used  in  the 
video  game  computer  compatible  with  the  Atari  800  and 
can  it  be  used  for  this  purpose?"  Jerry  Stern,  M.D.         C 


ATARI  is  the  registered  trademark  of  ATARI,  Inc. 


Having  trouble 

learning  to  use 

your  computer? 


^Reference  manuals  don't  teach.  Most  BASIC 
lexis  don't  cover  specific  personal  computers. 

TIS  solves  these  problems 
with  step-by-step  books 
tailored  for  your  machine. 

For  PET/CBM 

Understanding  Your  PET/CBM 516.95 

Vol  1:  Basic  Programming 

PET  Graphics S  6.95 

For  OS)  CIP/C4P 

Understanding  Your  C1P/C4P S  9.95 

A  Workbook  of  BASIC  Exercises 

Money  Back  Guarantee.  VISA/MC  accepted. 

All  prices  include  UPS  or  1st  Class  postage. 

TIS  

~^ /    (^»  tf 

Total  InfOfmation  Services.  Inc.      (    f  jAJ^ 

Box  921.  Depl.  C  1  kZ*^ ,. 

Los  Alamos,  NM  87544  /         11 


HiWEWEGOT 


YOU  IN  m  &'82 

Attend  the  biggest  public  computer  shows  in  the  couniry. 
Each  show  has  100.000  square  feet  of  display  space  fea- 
turing over  50  Million  Dollars  worth  of  software  and  hard- 
ware for  business,  industry,  government,  education,  home 
and  personal  use. 
Youli  see  computers  costing  $150  to  S250.000  including 
mini  and  micro  computers,  software,  graphics,  data  and  word 
processing  equipment,  telecommunications,  office  machines, 
electronic  typewriters,  peripheral  equipment,  supplies  and  com- 
puter services. 

All  the  ma]or  names  are  there  including;  IBM,  Wang,  DEC, 
Xerox,  Burroughs,  Data  General,  Qantel,  Nixdorf,  NEC,  Radio 
Shack.  Heathkit,  Apple.  RCA.  Vector  Graphic,  and  Commo- 
dore Pet.  Plus,  computerized  video  games,  robots,  com- 
puter art.  electronic  gadgetry,  and  computer  music  to 
entertain,  enthrall  and  educate  kids,  spouses  and  peo- 
ple who  don't  know  a  program  from  a  memory  disk. 
Don't  miss  the  Coming  Of  The  New  Computers- 
Show  Up  For  The  Show  that  mixes  business  with 
pleasure.  Admission  is  $5  for  adults  and  $2  for  chil- 
dren under  12  when  accompanied  by  an  adult 


Ticket  Information 

Send  S5  per  person  wilh  the  name  of  Ihe  show 
you  will  allend  to  National  Computer  Stiows. 
824  Boylslon  Slreel.  Ctiestnul  Hill.  Mass.  02167. 
Tel  617  739  2000.  Tickets  can  also  be  purchased 
at  the  show 


CHICAGO 
McCormick  Place 

SCHOESSLING  HALL 
23rd  a  THE  LAKE 

THURS-SUN 
SEPT  10-1 3,  1981 

11  AM  TO  7PM  WEEKDAYS 
11  AM  TO  6PM  WEEKENDS 


WASHINGTON,  DC 
DC  Armory/Statplex 

2001  E  CAPITAL  ST  SE 

(ECAP.  ST.  EXIT  OFF  1 295 

-KENILWORTH  FRWY) 

ACROSS  FROM  RFK 

STADIUM 

THURS-SUN 

SEPT  24-27,  1981 

11  AM  TO  7PM  WEEKDAYS 

11  AM  TO  6PM  WEEKENDS 


BOSTON 
Hynes  Auditorium 

PRUDENTIAL  CENTER 

THURS-SUN 

OCT  15-18,  1981 

11  AM  TO  7PM  WEEKDAYS 
1 1  AM  TO  6  PM  WEEKE  MDS 


ATLANTA 
Atlanta  Civic  Center 

395  PIEDWONTAVE  NEAT 
RALPH  McGiLL  BLVD 

THURS-SUN 
OCT  29+IOV  1,1981 

1  1  AM  TO  7PM  WEEKDAYS 
1 1AM  TO  6PM  WEEKENDS 


LOS  ANGELES 
LA  Convention  Center 

1201  SOUTH  FIGUEROA 

THURS-SUN 

MAVe-g,  19S2 

11  AM  TO  7PM  WEEKDAYS 
1 1AMT06PM  WEEKENDS 


COMPUTE! 


August  1981  Issue  15 


Computers 
And  Society 

Some  Speculations  On 
The  Well-Played  Game, 
Part  2... 


Knockdown  —  Tliis  game  is  ;m  cx(  cllt'ni  lonl  fof 
]ii()\icliiig  drill.  I'he  game  can  be  ])lay<.'(l  agaliisi  ihc 
conipiiler  or  against  another  player.  Each  player  has 
a  number  line  with  the  tuniierals  one  through  nine 
on  it.  Eacli  player  lakes  iiuiis  having  lln'  (onipiiter 
roll  a  |)air  of  dice.  The  player  llien  takes  (he  ntnneral 
t:oriespoiKiiiig  to  (he  sum  of  lite  poiiiis  on  the  dice. 
If  thai  luimher  has  alreacl)  been  taken,  or  is  larger 
than  nine,  then  the  numerals  corresponding  to  each 
die  are  taken.  Ifone  or  holli  of  llifsc  nuinl)ers  is 
covered,  (hen  am  other  (wo  tuimeials  whi<h  gener- 
ate the  same  sum  can  be  taken.  !'la\  alternates  tnitil 


David  D  Thornburg 

Innovision 

Los  Altos,  CA 


I.as(  month  I  responded  to  a  COMPUTE!  gues( 
editorial  i)\  Alfred  D'Altore  in  whicii  lie  suggested 
thai  tiie  major  iegiiimatc  use  of  personal  computers 
in  schools  was  for  the  generation  of  role  drill  and 
practice  exercises.  Ft  cm  my  perspective,  based  on 
several  years  experience  conduciiiTg  workshops, 
talking  with  teachers,  and,  most  im]3ortantly,  talking 
vvidi  children,  I  have  observed  tliat  there  is  a  great 
deal  of  benefit  in  having  carefttlly  choseti  computer 
games  in  tlic  classroom. 

This  month  I  wani  to  explore  two  issues,  first.  I 
want  to  de.scribe  some  games  uhicli  I  have  found  to 
be  botli  cnjoval)lc  to  students  and  well  stocked  wi(h 
educational  c(jntent.  Second,  I  want  to  explcjre  some 
of  the  possible  hiclden  reasons  behind  some  teachers' 
reluctance  to  allow  computers  in  the  classroom. 

Tiie  games  I  will  describe  represent  only  a  small 
sampler  of  higli  quality  educational  software.  There 
arc  man\*  more  games  which  are  bolh  high  in  intrinsic 
motivation  and  which  provide  practice  in  traditional 
school  subjects. 

Because  1  have  acquired  these  games  from 
many  sources  over  the  years,  and  because  these 
games  reside  on  various  computers,  I  want  to  make 
a  brief  disclaimer.  First,  I  am  not  the  author  of  any 
of  tlicsc  games,  nor,  in  most  cases,  do  I  know  who 
the  author  is.  Second,  several  of  these  games  appear 
under  several  names  in  the  marketplace.  I  have 
made  no  attempl  to  identif)-  the  originator  of  any  of 
these  games,  nor  do  I  know  the  copyright  status  of 
any  ot  them.  I  am  describing  these  games  only  to 
illustrate  their  value  in  the  classioom.  Any  reader 
who  wishes  to  generate  an  implementation  of  any  oi' 
these  games  has  the  personal  responsibility  for  first 
determining  the  copyright  status  of  the  game. 

Since  Mr.  D'Attore  was  most  concerned  wiih 
math  drill,  I  will  cover  that  area  fir.st.  As  many  of 
you  know,  there  are  many  games  w  hich  require 
various  levels  of  computational  skill.  Here  are  two  of 
mv  favot-iies: 


...  describe  some  games  which 

I  have  found  to  be  both 

enjoyable  to  students  and 

well  stocked  with  educational 

content. 


one  pla\er  cannot  complete  a  mo\e.   Ihe  second 
player  then  cfintinucs  playing  until  he  or  she  is 
similarly  stuck.  Ihc  pla)'er  with  the  iiighest  score 
(determined  as  die  sum  of  the  covered  nimierals) 
wins. 

During  the  course  ol  the  play,  each  player  gels 
several  opportunities  to  add  two  numbers  as  well  as 
to  perform  relational  tasks,  such  as  figuring  out  that 
3  +  4  is  the  .same  as  2  +  5. 

I  have  used  this  game  in  ;i  first  grade  classroom 
where  it  was  well  received  by  both  students  and 
teacher  alike.  Several  weeks  later  I  was  conducting  a 
school-wide  workshop  at  the  same  site  and  se\eral 
first  grade  students  spccillcalK-  asked  nie  if  I  w(juld 
let  them  play  this  game  again. 

Not  a  bad  response  for  a  pine  math  drill  game! 

Maxit-  My  first  exposure  to  this  game  came 
irom  the  PF.T  \ersion  written  by  Marry  Saal.  I  have 
since  seen  implementations  untler  dilferenl  names 
on  the  fiiteract  and  on  the  Atari  computers.  A  nice 
board-game  version  called  "Tallv  l'])"  is  tnade  in 
Israel. 

In  Maxil.  a  square  grid  is  formed  olf  andomly 
chosen  numbers.  In  some  implementations  of  this 
game,  both  positive  and  negaii\  e  ntunbers  are 
used.  Play  is  against  the  computer  or  against  an- 
other player.  At  the  start  of  the  game,  a  marker  is 
placed  randondy  on  the  grifl.  T  he  first  ])iayer  is 
allowed  to  move  the  marker  horizontally,  ciioosing 
a  number  to  capture.  Choosing  the  lunnbcr  fixes 
the  column  from  whicli  the  other  plaver  (or  the 
computer)  must  take  a  ninnber.  Once  a  number  is 
taken,  it  is  added  to  the  player's  score.  When  the 
next  player  chooses  a  number  from  the  column, 
this  fixes  the  row  from  which  the  first  pla\er  must 
take  the  next  number.  .\  sample  griri  is  shown 


With  the  Hayes  direct-connect 
Micromodem  III"  your  Apple  II  can 
communicate  by  phone  with  the 
outside  world.  You  can  acc'^'^'^  ■ 
formation  networks  like   J 
The  Source  for  a  variety  '         ^ 
of  business  and  personal    \       "^ 
applications,  exchange 
programs  with  friends         ffljSp^ 
anywhere  in  North      ^. .  -,  -^^i 
America,  and      _v  -  '^         *^^ 
even  use  your     Z^  „;-. .  f 
Apple  II  when     i' 
you're  away 
from  your  home 
or  office. 

Dependable.  The 
Micromodem  II  is  so  dependable 
it  comes  with  a  two-year  limited 


warranty.  That's  another  reason 

w^  it's  the  largest  selling  direct- 

iect  modem  for  Apple  II 


''^0^r 


Programmable. 

Automatic  dialing 
r.    and  answering? 

«*-■  «-de„*     ^^  course!  We  in- 

!^UH^[    elude  programs  on 
'I    diskthat  dial  phone 
numbers  for  you, 
essages  while  you're 
'.  ^    away,  and  much  more! 
i,     Complete.  You    ^mm 
get  everything    I  X 
you  need  to  com-  I  ▼ 
municate  with  other  Bell   VA 
103  compatible  modems  at  1 10 
or  300  baud.  The  serial  interface 


is  built-in,  and  we  even  include  our 
FCC-approved  Microcoupler™ 
that  plugs  directly  Into  any  modu- 
lar telephone  jack  in  the  U.S.  - 
you  don't  even  need  the  phone! 

S-100,  too.  The  Hayes 
Micromodem  100  gives  S-100 
microcomputers  all  the  advan- 
tages of  our  Micromodem  II! 

Put  the  outside  world  inside 
your  computer  with  a  data  com- 
munications system  from  Hayes. 
Available  at  computer  stores  na- 
tionwide— call 
11^..^^  or  write  for  the 
^l^lf^^  location near- 

^  est  you.  And 

don't  settle  for  anything  less 
than  Hayes. 


rnure-      fwaiiaoie  ax  comp 

GDhayes 


The  Hayes  Micromodem  II 


Hayes  Microcomputer  Products  Inc.  seaspeachifaecomersEasiNorcrass  Georgia  30092  i404)449-e79i 

MfCfomodsm  ti.  Micromodem  100  and  Microcoupler  are  Irademarks  o(  Hayes  Microcomputer  Products  Inc. 

'TM  Apple  Corrpuler  Inc        MicromoOem  II  can  also  be  used  with  the  Bell  &  Howell  c:ompuler.      (g;  1981  Hayes. Microcompuier  Products  Inc. 
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below: 

3  4  3  0  2 
7  14  3  8 
5*641 
15         9         4         2 

0  19  8  1 
2         16         5        0 

The  asterisk  is  ihe  slarling  marker  position. 

Suppose  it  is  tlie  first  playci's  turn.  To  maxim- 
ize the  score,  the  player  coulcl  take  the  6.  However, 
the  second  player  could  (hen  lake  a  9  for  a  net  gain 
of!^  points.  If  the  first  pkiyer  took  the  5,  the  second 
phtver  could  onlv  gain  2  points  by  taking  the  7,  in 
which  case  the  finsi  player  eoukl  take  the  8  and 
stick  the  second  player  with  very  low  numbers. 

As  you  can  sec,  llie  game  can  be  [flayed  at 
many  levels.  Ail  computer-based  versions  1  have 
seen  play  perfect  games  at  one  level  oi  "look-ahead." 
Since  many  of  the  children  I  liave  seen  are  able  to 
attain  this  level  of  play  fairly  easily,  evenly  matched 
games  can  be  achieved  with  a  small  anioiuit  of 
practice. 

While  most  players  do  not  consciously  add  up 
each  possibility  and  analytically  determine  the  best 
choice,  manv  people  do  perform  the  subtraction  of 
the  pre-sent  choice  from  the  probable  next  move  in 
order  to  assess  the  validity  of  each  <.  lioice.  In  addi- 
tion to  providing  incentive  for  acquiring  simple 
subtraction  skills,  this  game  also  hones  children's 
intuition  in  numeric  relationships.  Many  children 
make  explicit  statements  of  their  reasoning  process 
during  the  play  of  the  game;  e.g.,  "Weil,  if  I  lake 
ihe  9  fie  lias  to  take  ilie  4,  but  then  he  can  stick  me 
with  the  -10  and  take  the  15." 

1  have  seen  children  spend  hoius  on  tliis 
game. 

Among  reojo?!mg- games  which  help  develop 
intuition  in  the  solution  of  nuilti-variable  constraint 
proljlems,  my  favorites  are  the  sinuilations  Lemon- 
ade (from  tfie  Minnesota  Educational  Computer 
Consortium)  and  Hammuiabi. 

In  both  of  these  games  the  player  is  given 
control  of  an  economic  enviroimieiu  based  on  a 
model  which  has  a  certain  fc\ef  of  uncertainty  built 
into  it.  In  Lemonade,  the  player  runs  a  lemonade 
stand  and  has  to  purchase  ad\ertising  and  raw- 
stock  for  each  day's  transactions.  After  setting  a 
price,  the  results  of  the  da\'s  sales  are  determined. 
Generally,  increased  advertising  increa.ses  .sales,  an 
increase  in  prices  decreases  sales,  and  so  on.  Chan- 
ces of  rain  (and  occasional  hot  stmmiei'  days)  are 
just  two  of  the  many  external  factors  which  are 
used  to  make  this  game  more  challenging. 

Hammurabi  (sometiiiies  called  Kingdom)  has 
been  aroiuid  for  ages.  This  sinutlation  in\olves  the 
planting,  harvesting,  and  sale  of  grain,  with  re- 
source management  being  the  major  goal.  Success 
brings  more  workers  to  tiie  city  (thus  requiring 
that  they  t:ie  fed),  shortages  of  grain  cause  starva- 
tion, thus  reducing  tlie  work  force  a\ailal:)le  to 
plant  the  next  year's  crop. 


Rolh  of  these  sinuilations  are  easy  enough  for 
mosi  school  age  chiidicn  to  handle.  While  aiding  in 
the  developmeiu  of  general  rea.soning  ability,  these 
games  help  develop  decision-making  intuition,  and 
the  ability  to  make  trade-offs. 

Many  more  strategy  games  are  u.selul  in  the 
classroom  as  well,  (iames  such  as  Othello  (a.k.a. 
Reversi,  Roman  Checkers)  and  Mastermind  (or 
Logicolor)  come  to  mind.  The  point  is  that  there 
are  himdreds  of  games  whicii  are  well  suited  lor 
use  in  iIkm  lassroom.  The  well  stocked  sc  hool  should 


A  curriculum  which  is  too 

inflexible  to  allow  the  use 

of  these  games  should  probably 

not  be  using  computers 

in  the  classroom  at  all. 


have  many  games  to  choose  from.  Canies  like 
Hurkle,  Hangman,  Wumpus,  Quest.  Stars,  Darts, 
Concentration,  etc.  can  all  find  utility  in  the  class- 
room for  tlie  acc|nisilion  and  reinforcemenl  of 
various  skills  in  math,  language,  and  general 
reasoning. 

A  ciuriculum  which  is  too  inflexible  to  allow 
the  use  of  tfiese  games  should  prol)al)l\  not  be 
using  computers  in  the  classroom  at  all. 

The  second  topic  for  this  month  is  my  specula- 
tion on  the  origins  of  the  concern  I  have  heard 
expressed  by  teachers  who  want  to  keep  conqjutcrs 
out  of  the  classroom.  While  many  of  the  teaclicrs  I 
meet  are  quite  excited  about  llie  use  of  personal 
computers,  there  are  some  who  are  adamaiu  in 
their  refusaf  to  consider  the  use  of  this  technology. 

Many  of  tlie  rea.sons  given  arise  from  important 
and  )>otentiaffy  vafid  concerns.  Are  computers 
going  to  t>e  under-used,  high  ]3riced  giiumit  ks,  as 
some  of  llie  early  and  lieavily-pushecf  audio/visual 
equipment  was?  Can  a  teacher,  working  against  a 
tlxeci  lesson  [ilan,  depend  on  tlie  a\ailabilit\'  of 
textbook-specific  software  to  provide  an  integrated 
program  of  instruction?  The  answers  U)  ihese  and 
other  questions  provide  some  valid  points  of  con- 
cern which  will  diminish  the  use  of  computers  in 
certain  .schools.  It  is  not  sufficient  to  say  lliat,  some- 
day, these  pioblems  will  be  solved,  f'eac  her's  work- 
loads and  biulgets  lea\'e  fitlle  time  for  conducting 
sky-tjlue  experiments.  And  yet  there  is  one  area 
where  computers  are  most  appropriately  used  in 
our  schools,  and  tliat  is  in  the  development  of 
computer  literacy.  Tlie  fact  is  that  computers  are 
here  to  stay.  This  technology  is  loo  powerful  and 
too  ubi(]uiious  lo  be  left  out  of  the  school  curriculum 
much  longer. 

There  are  those  teacliers  who  say  that  the 


SOFT 
ROM 


4096  BYTES  OF  SOFT  ROM 

STORE  MACHINE  CODE 
SOFTWARE  BEYOND  THE 
BOUNDARtES  OF  BASIC 

WRITE  PROTECT  RAM  WITH 
A  FLIP  OF  A  SWITCH 


STORE  VARIABLES  OR 
INDICES  OUTSIDE  OF  BASIC 

SOLVE  THE  CONFLICTING 
ROM  PROBLEM  BY  SOFT- 
LOADING  THE  APPROPRIATE 
ROM  IMAGES 


The  SOFT  ROM  is  compatible  with  any  large 
keyboard  PET/CBM  or  similar  2532  EPROM 
systems.  It  may  be  placed  in  any  ROM  socket 
to  give  the  user  room  for  machine  code.  If  the 
SOFT  ROM  is  placed  in  an  occupied  ROM 
socket,  the  user  can  transfer  the  PET/CBM  ROM 
into  the  on-board  ROM  socket  and  select 
between  ROM  and  RAM  to  manipulate  the 
Commodore  operating  system. 

Since  the  SOFT  ROM  places  write 
protectable  RAM  into  any  of  the  computer's 


ROM  sockets,  it  is  ideally  suited  to  use  as  a 
development  tool  to  test  ROM  or  EPROM  based 
software  systems  before  they  are  burned  in. 

Examples  of  software  presently  available 
for  the  SOFT  ROM  includes  BASIC  AID, 
UNIVERSAL  WEDGE,  SUPERMON, 
EXTRAMON,  USER  PORT  PRINTER  (Centronics 
parallel)  and  a  buffered  BACKGROUND 
PRINTER  routine. 

Installation  is  a  simple  plug-in  into  any 
available  ROM  socket. 
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conipulcr  is  ;i  wiisic  oCtiuM  liild's  linx'.  riic  ("cr\()i" 
uilli  wliitli  I  have  heard  ihls  ;n  <i,imRiil  expressed 
suggests  thai  nian\  ol  ihese  leathers  liave  deeper 
f'cai"s  regarchng  diis  lecliiiologx  llian  they  are  pre- 
paied  to  ac'kiinwledge. 

Some  \outigsters  gain  inaslerv  ol  lite  coiiipii lei" 
lielore  (he  teacher  does.  Some  teachers  (eel  thrcai- 
ened  by  this.  Perhaps  an  e\en  deeper  cause  lor 
computer-pholjia  among  some  leachers  is  the 


Perhaps  an  even  deeper 

cause  for  computer-phobia 

among  some  teachers  is 

the  concern  that  the 

computer  gives  the  student 

too  much  control  over  the 

school  environment. 


concern  thai  the  conipiiier  gi\es  llie  student  too 
nuich  conti-ol  ovei-  tlie  school  environment.  When 
discoveries  are  being  made  l>y  a  child  who  is  pro- 
giamining  his  own  compuier,  there  is  no  clear  way 
lor  main  teachers  lo  measure,  oi-  e\  en  monitor. 
the  student's  progress.  It  is  pr{)bal)ly  not  easy  lor  a 
teacher  with  no  programming  skills  lo  share  the 
joy  of  a  child  wIk)  has  successfulK  created  an  ani- 
mation ol  a  ball  moving  across  the  streen.  The 
more  a  leacher  is  concerned  with  the  acquisition  ol 
specifically  meastnable  skills  in  highly  compart- 
mentalized areas,  the  less  likely  she  or  he  will  be 
able  to  appreciate  the  tremendous  amount  of 
"learning"  which  lakes  place  dtning  Hie  child'.s 
lime  with  the  uTachine. 

From  the  perspecli\e  ol  the  child,  live  creation 
of  the  truh  low-cost  comjniter  and  the  associated 
creation  of  the  consumer  compuier  industry  will 
allow  our  children  lo  gain  mastery  ot  these  devices 
aiiywav.  h  lemains  foi'  ihe  schools  lo  decide  what 
role,  if  any,  they  want  to  ha\e  in  [)roviding  educa- 
tional opportunities  for  otn-  chilchcn  in  this  area. 

Frank  Herbert  Made  Simple... 

1  have  received  a  great  many  leiiers  from  readers 
of  my  review  of  ■"Wilhoul  Me,  \'ou"re  Nothing"  by 
Frank  Herbert.  I'ho.se  of  yon  who  wrote,  called,  or 
electronic-mailed  responses  lo  me  shared  my  con- 
cern for  the  lack  ol  technical  accuracy  I  noiiccd  in 
the  book.  Of  special  c oncei  ii  was  Mi'.  Herbert's 
conslatil  use  of  "disk  tiriver "  when  he  was  referring 
to  a  disk  drive. 

I  am  especially  indebted  to  Dan  Howard,  from 
Oakland  California,  for  [jointing  out  that  a  "'Disk 
Driver"  is  the  pilot  of  a  thing  saucer! 

Many  thanks  to  Dan  and  ihe  many  others  of 
vou  who  took  the  lime  lo  write.  .Afier  all,  vvitliout 
you,  this  column  is  nothing!  © 
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Introducing  a  totally  new  world 
In  professional  software  for  the 
Apple  II  and  Commodore  Pet. 


Until  recently,  the  tremendous  explosion  in  micro- 
computer technology  left  an  unfilled  void  in  real 
quality  software.  MIcroCraft  Systems  is  totally 
dedicated  to  tilling  that  void  for  the  Apple  II  and  the 
Commodore  Pet.  With  powerful,  elegant  and  ver- 
satile software. 

Beyond  the  software  house.  To  a 
complete  6502  development  system. 

More  than  a  software  distributor  or  discount  house, 
MicroCraft  Systems  now  provides  you  with  access 
to  a  whole  new  spectrum  in  software  systems. 
MicroCraft  software  includes:  MacroLink,  a  com- 
plete macroassembler  for  the  6502,  SuperEdit,  a 
fuli-screen  editor  with  a  superb  range  of  powerful 
capabilities  plus,  DiskScreen,  a  screen-oriented 
disk  utility.  Complete  System  $200/$40 


MacroLink 


$125/$20 


Uses  text  files  for  source  code  ■  Links  source  code 
or  object  code  programs  •  Fully  nestable  file  in- 
clude capability  •  Recursive  macros  •  Nestable 
conditional  assembly  •  Over  50  error  messages  • 
File  I/O  macros  •  Sample  programs  •  Disk  assem- 
bler: source  code  need  NOT  fit  in  memory. 


SuperEdit 


$75/$20 


Full  Screen  Editor  •  Single  keystroke  commands  • 
Uses  standard  text  files  •  Move  cursor  by  character, 
line  or  page  •  Block  move  and  copy  •  Search  and 
replace  •  Macro  capability  •  Plus  extra  software: 
SuperEdit  '56  x  27'  provides  56  x  27  character 
screen  for  Apple  II  •  And  more! 


DiskScreen 


$40/$10 


Displays  a  complete  sector  in  hex  and  ASCII  •  Com- 
pletely visual  and  interactive  •  Sector  move  and 
copy  •  To  change  byte  value,  move  cursor  and  type. 

NOTE:  All  programs  require  single  disk  drive.  MacroLink 
also  requires  48K.  First  price:  software  and  man- 
ual. Second  price:  manual  only  (applied  toward 
purchase  of  software). 

Call  or  write  for  our  complete  MicroCraft  Systems 
catalog  at  no  extra  charge.  Other  programs  include: 
S.T.A.R.  Reading  Program  •  "C"  Compiler  •  Gra- 
phics Development  Systems  •  Programs  in  ROM  • 
SuperEdit  for  80  x  24  video  cards 
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MicroCraft  Systems^  mc. 

In  software  systems,  a  name  to  remember. 

188  Kerby  Road 

Grosse  Pointe  Farnns,  Ml  48236 

(313)881-3089 


Source  I.D.CL0472 


MIcroNetl.D.  70270, 222 


VISA  or  MasterCharge  accepted.  Inquire  at  your  local 
computer  store  or  order  direct. 


THE  mflnflGER 

The  first  truly  user-friendly  Database  Management  System  available  at  reasonable  cost. 

This  suite  of  programs  is  ideally  suited  for  both  the  businessman  and  programmer,  for  use  with  the  CBM  8032. 
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ffiOaiP  A  DISKETJE 


lisK  tmcmi 


i«WT  (I  jisffim 


BmiPULflrE  FILES 
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SPMi  smm 


lExr  mm 


l-EKlr  10  MSIC 


ENTK  SaECIKW  . 


For  the  Business  User 

•  Uses  Menu  Options  -  no  programming 
experience  needed. 

•  Lets  you  enter  data  in  the  form  you  wish, 
then  lets  you  recall  it  using  any  search 
criteria. 

•  Performs  predefined  calculations  on  the 
record  in  realtime  as  record  is  displayed  on 
the  screen. 

•  Reports  can  be  produced  using  any  search 
criteria  and/or  arithmetic  functions. 

•  Useful  applications  can  be  developed 
quickly. 


As  Programmers  Tool 

•  Uses  standard  PET  ASCII  files. 

•  Software  interface  is  in  Basic  and  available 
to  the  programmer. 

•  No  special  disk  formatting  so  that  word 
processing  or  other  programs  can  be  stored 
on  the  same  disk. 

•  No  ROM  Based  Security  thus  no  need  to 
open  CPU. 

•  Fast  'n'  key  Sort/Merge  included. 

•  Full  realtime  intra  &  inter  record  arithmetic 
performed  on  the  screen  as  record  is 
displayed. 


Typical  Applications  include  - 

•   Inventory  Control 

"    rruiessiuridi  buiLwaie  suppuii  iiiLiuuing 
unique  security  available. 

•  Mailing  Lists 

•  Accounting  systems 

TRY  IT! 

IF  YOU  ARE 

•   Personnel 

NOT  SATISFIED  WITHIN  30  DAYS 

•  Costing 

•  Gathering  test  data 

WE  WILL  RETURN  YOUR  MONEY 

•  Budgeting 

tf^ocrk  i\i 

♦  Scheduling 

tHJ  si  1  IN 

•  Examples  of  use  included  on  disk 

supplied. 
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The  Beginner's 
Page 

Richard  Mansfield 
Assistant  Editor 

Subroutines  are  one  of  the  most  important  tools 
used  in  computer  programming.  They  are,  simply, 
small  programs.  (The  words  rouline  and  program 
mean  essentially  the  same  thing.)  Subroutines 
nestle  within  larger  programs  and  provide  essential 
services  to  the  host  program.  Often  a  subroutine  is 
called  by  the  host  many  times  during  the  rim  of  the 
program. 

The  key  difference  between  subroutines  and 
larger  programs  can  be  illustrated  by  the  fact  that 
the  human  thinking  process  works  the  same  way: 
large  jobs  are  broken  into  smaller  jobs.  Each  smaller 
task  can  then  be  solved  as  a  separate  unit.  If  we 
were  not  able  to  think  in  this  way,  we  would  not  be 
able  to  think  at  all. 

Subroutines  and  Pizza 

The  power  of  subroutines  derives  from  two  impor- 
tant factors:  repeatability  and  portability.  If  you  make 
a  telephone  call  to  order  a  pizza,  your  mind  first 
breaks  the  problem  down  into  sub-problems  (some 
of  them  are  so  small  that  you  are  not  even  conscious 
that  they  are  involved).  You  walk  to  the  telephone, 
dial  the  number,  hear  a  busy  signal,  replace  the 
receiver,  dial  again,  place  your  order,  give  your 
home  address,  and  replace  the  receiver  again.  In 


ibis  entire  "program,"  your  brain  was  mainly  using 
subroutines. 

Within  the  pizza-ordering  job  are  many  small 
jobs.  Both  replacing  the  receiver  and  dialing  had  to 
be  done  twice  within  the  program.  This  is  repeata- 
bility. The  instructions  for  replacing  the  receiver, 
walking,  recognizing  busy  signals,  and  so  forth, 
would  not  appear  each  time  they  were  used  within  a 
program.  Rather,  they  are  written  only  once,  and 
in  one  place,  and  can  be  used  whenever  needed. 
Subroutines  are  also  portable.  They  do  not  belong 
specifically  to  one  particular  task.  They  can  be 
lifted  out  of  one  program  and  inserted  into  a  dif- 
ferent program.  Dialing  is  also  a  subroutine  when 
calling  the  police. 

Whenever  you  are  doing  .something  "uncon- 
sciously," like  driving,  or  walking  to  the  phone,  you 
are  on  auto-pilot  and  you  are  thinking  about  some- 
thing else  altogether.  Long  ago,  your  brain  set 
aside  a  zone  called  "how  to  walk"  and  you  do  not 
need  to  figure  out  these  complex  muscle  interac- 
tions each  lime  you  get  off  a  chair.  Instead,  you  call 
a  subroutine.  Your  brain,  like  a  computer,  already 
knows  how  to  perform  many  of  the  often-repeated 
jobs  which,  once  learned,  need  not  be  "pro- 
grammed" again.  In  the  same  way,  you  will  want  to 
build  a  library  of  subroutines  for  your  computer. 

When  you  first  get  a  computer,  it  knows  many 
subroutines  (BASIC  is  a  library  of  .subroutines), 
but  you  will  find  that  your  own  programming 
efforts  will  lesidt  in  a  growing  collection  of  short, 
common  routines.  You  might  be  writing  a  game 
which  simulates  a  financial  disaster  and  need  to 
round  some  numbers  to  two  decimal  places.  Before 
trying  to  write  that  section  of  the  program,  you 


GENERAL  GLOSSARY 


K.  Kiiobyle.  1024  bytes  (units  of  computer  memory). 
6502  or  CPU.  The  chip  {a  piece  of  plastic  with  a  lot  of  electronics 
inside  it)  within  the  CBM  that  "thinks."  As  opposed  to  the  chips  that 
"remember" such  as  R.AM  and  ROM  chips. 

RAM.  Reacl/urile  memory  (can  be  changed), 

ROM.  Read  Only  Memm  y.  A  permanent  memory.  B.ASIC  is  in  ROM 

so  that  when  the  computer  is  turned  off,  it  can  still  remember  li.ASIC. 

Disk,  A  magnetic  disk  for  storing  data.  Looks  like  a  limp  k)  RPNf 
record,  .Vlso  called  "floppy,"  Used  in  a  machine  called  a  Disk  Drive, 
MODEM,  MOhilatijt-DKMiKliriaior.  .Miows  a  cotiipiiier  to  call  other 
computers  on  the  lelepluine  and  send  or  receive  information. 

IEEE-488.  Pronounced  l-tiiple-F..  A  standard  inierfaciiig  (connecting) 
.scheme  to  add  peripherals  (disk  drives,  printers,  etc.)  to  a  computer. 

ASCII.  Pronounced  A.SK-EE.  .American  .Standard  Code  for  Informa- 
tion Interchange.  .Assigns  a  number  1,0-255)  to  each  lettei  of  the 
alphabet  and  other  familiar  symbols  such  as  ((uotes,  commas,  etc.  This 
is  now  ilie  iotni>uier,  which  deals  in  mnnhers  only,  can  also  maitipulate 
lext.  .Vitei-  .-\  =  <i.">  and  B  =  (it>,  the  com]>nler  can  easilv  al])habeti.!e. 

Machine  language.  As  opposed  to  B,-\.SIC  and  oilier  "higher-level" 
languages  —  machine  language  (MI.)  is  the  (oinputer's  language,  it's 
way  of  seeing  a  list  of  instructions  (a  program).  What  B.ASIC  clocs  is  to 
stand  between  the  human  and  the  machmeand  tratislate  English 
words  into  ML,  I'RINI',  for  example,  is  iranslortned  inio  a  long  list  of 
ML  instructions  wliich  can  cutMmimicaif  ilu-  idea  o(  I'RINIing  to  tlie 
tj.502  "brain"  of  the  coniputer. 

Monitor.  Or  "machine  hmguagi'  niouiior"  is  a  program  which  hel|js  to 
simplily  machine  language  programming.  Several  popular  "exten- 
sions" add  power  ancl  versatility  to  the  monitor.  Original  ROM  CB.M's 
do  not  have  a  built  in  monitor. 


Assembler.  A  program  which  makes  machine  language  programming 
even  easier  by  recognizing  alphabetic  information  and  translating  it 
into  (rue.  numeric  machine  language. 

Hexadecimal,  Or  "hex,"  is  a  way  of  counting  which  uses  groups  of  16 
rather  than  the  familiar  decimal  10.  Wheti  it  gets  to  'J,  it  starts  using  A 
ihidugh  I".  1 1  is  st}nietimescoiivenieiu  in  ML  work. 
Garbage  collection.  .Somelimes  the  computer  must  get  rid  of  old 
strings  (text  variables)  which  are  not  needed  anymore  by  a  program. 
This  frees  some  memory.  In  4.0  BA.SiC  this  takes  onlv  seconds,  but  in 
other  BASICS  it  can  Uxk  up  the  computer  for  minutes,  with  no 
explanation. 

Integer.  A  whole  (not  fractional)  number. 

Floating  point.  A  way  for  the  computer  to  store  long  numbers 

clliciently,  in  a  few  bytes.  FPcan  handle  numbers  from  -10'"^  to  lO-*" 
on  C:UNL  fhis  is  the  ordinary  type  of  numeric  variable  used  by  default 
in  most  com])uters.  Il  gets  its  name  from  ihc  fact  that  a  decimal  point 
can  lloat  aiound  within  tunnbers  to  represent  vaiioiis  fractions. 
Interrupt,  Interrupt  Request,  or  IRQ.  Kvery  "jiffy"  (sixtieth  of  a 
second),  the  CUM  stops  whatever  it's  doing,  jmnps  to  a  special  little 
program,  and  then  jnitijis  back  and  continues  whatever  it  was  doing. 
.Among  other  tilings,  it  checks  to  see  il  the  .S  fOP  key  is  down.  Other 
computers  relate  to  interruptions  in  other  ways,  but  ail  6502  machines 
have  this  mode. 

Crash  (or  lockup,  or  endless  loop).  The  cursor  usually  disappears  and 

iheconipiuer  will  noi  res]>ond.  even  to  the  STOP  key. 
Parallel  (and  Serial)  Interfacing.  Ihe  two  pi  iinary  ways  to  connect 
devices  to  allow  data  to  be  accinaielv  .'seni  between  them.  Parallel  is 
more  expensive  and  faster.  It  sends  an  entire  byte  at  a  time  (eighl  bits 
simultaneously)  and  needs  thicker  cables  since  it  must  have  a  minimum 
of  nine  wires.  Serial  sends  daia  a  bit  at  a  time. 
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NEW  COLLEGE  BOARDS 


forTRS-80 
81/82     PET,APPLE^ 


The  best  way  to  sKarpen  your  skills  for  the  College  Boards  is  to  work  on  actual  examinations.  Each  of 
these  program  sets  confronts  the  user  with  a  virtually  limitless  series  of  questions  and  answers.  Each 
program  is  based  on  past  exams  and  presents  material  of  the  same  level  of  difficulty  and  in  the  same 
form  used  in  the  College  Board  examination.  Scoring  is  provided  in  accordance  with  the  formula 
used  by  College  Boards. 

SAT,  PSAT,  N.M.S.Q.T,,  set  includes  20  programs  covering  Vocabulary,  Word  Relationships,  Reading 
Comprehension,  Sentence  Completion,  and  Mathematics.  Price  $149.95 

EDUCATOR  EDITION  -  SAT,  PSAT  includes  all  of  the  above  programs  plus  detailed  solutions  and 
explanations  for  each  problem  plus  drill  exercises.  SAT  set  includes  26  programs  $229.95 

GRADUATE  RECORD  EXAMINATION  set  includes  23  programs  covering  Vocabulary,  Word  Relation- 
ships, Reading  Comprehension,  Sentence  Completion,  Mathematics,  Logical  Diagrams,  Analytical 
Reasoning.  $199.95 

EDUCATOR  EDITION  -  Graduate  Record  Exam  Set  includes  33  programs.  $289.95 

Owners  of  our  initial  College  Board  series  can  upgrade  their  package  to  the  College  Board  81-82  specs, 
including  the  all  new  reading  comprehension,  sentence  completion  plus  expanded  vocabulary  and 
mathematics  sections  for  $69.95. 


I 


ALL  TIME  SUPERSTAR  BASEBALL 
&  SUPER  STAR  BASEBALL 


'             ALL  TIME 

SUPER  STAR  BASEBALL 

SUPERSTAR  BASEBALL 

Sample  Lineup 

Sample 

Lineup 

B.  Sulh 

T.  Williams 

D.  Parker           J.  Rice 

L.  Gehrig 

J.Fosx 

W.  Slargell         H.  Aaron 

).  DiMdggio 

H.  Greenbefg 

W.  Mays            L.  Brock 

I.Jackson 

R.  Hornsby 

P.  Rose              R.  Carew 

C.Sisler 

H.  Wilson 

O.Cepeda         H.  Killebrew 

S.  Musial 

B.  Terry 

C.  Yazstremski  R.Allen 

T.  Cobb 

M.  Mantle 

W.  McCovev     R.  Lenore 

W,  Mays 

H- Aaron 

R.  lackson          R.  Zisk 

C.  Voung-P 

W.  Johnson-p 

C.  Bfetl              B.  Madlock 
R.  Guidry.P        T.  Seaver-p 

Performance  is  based  on  the  interaction  of 
actual  batting  and  pitching  data.  Came  can 
be  played  by  one  or  two  players  with  the 
computer  acting  as  a  second  player  when  de- 
sired. Players  select  rosters  and  lineups  and 
exercise  strategic  choices  including  hit  and 
run,  base  stealing,  pinch  hitting,  intentional 
walk,  etc.  Highly  realistic,  there  are  iwo  ver- 
sions, ALLTIME  SUPER  STAR  BASEBALL,  and 
SUPER  STAR  BASEBALL  featuring  players  of 
the  present  decade.  Each  includes  about  50 
players  allowing  nearly  an  infinite  number  of 
roster  and  lineup  possibilities. 

•Both  Games $24,95 


! 


I 
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SWORD  OF  ZEDEK 

Fight  to  overthrow  Ra,  The  Master  of  Evil.  In  this  incredible 
adventure  game,  you  must  confront  a  host  of  creatures,  nat- 
ural and  supernatural.  To  liberate  the  Kingdom,  alliances 
must  be  forged  and  treasures  sought.  Treachery,  deceit  and 
witchcraft  must  be  faced  in  your  struggles  as  you  encounter 
wolves,  dwarves,  elves,  dragons,  bears,  owls,  ores,  giant  bats, 
trolls,  etc.  Each  of  the  twelve  treasures  will  enhance  your 
power,  by  making  you  invisible,  invulnerable,  more  elo- 
quent, more  skillful  in  combat,  etc.,  etc.,  as  you  explore  the 
realms  of  geography,  both  on  the  surface  and  underground. 
Dungeons,  temples,  castles,  mountains,  etc.,  are  all  a  part  of 
the  fantastic  world  of  Ra.  Each  game  is  unique  in  this  spec- 
tacular and  complex  world  of  fantasy.  $24.95 


A\V^^j////A/ 


TIME  TRAVELER 


■^  ^"'^'^'^^^''jf  Ji y^      The  best  of  the  adventure  games.    Confronts  player  with 

..^..''^S^complex  decision  situations  and  the  demand  for  real  time  ac- 
■Si   <^  ...  ... 


^t  ■;^l3r  tion.  Using  the  Time  Machine,  players  must  face  a  challeng' 
jjQ^  :i»t^,£f  ing  series  of  environments  that  include;  The  Athens  of  Per- 
""^^""^  icles,  Imperial  Rome,  Nebuchadnezzar's  Babylon,  Ikhnaton's 
Egypt,  Jerusalem  at  the  time  of  the  crucifixion.  The  Crusades, 
Machiavelli's  Italy,  the  French  Revolution,  the  American  Rev- 
olution, and  the  English  Civil  War.  Deal  with  Hitler's  Third 
Reich,  Vikings,  etc.  At  the  start  of  each  game  players  may 
choose  a  level  of  difficulty.  .  .the  more  difficult,  the  greater 
the  time  pressure.  To  succeed  you  must  build  alliances  and 
struggle  with  the  ruling  powers.  Each  game  is  unique. 

$24.95 


ISAAC  NEWTON 

Perhaps  the  most  fascinating  and  valu- 
able educational  game  ever  devised  -  ISAAC 
NEWTON  challenges  the  players  (1-4)  lo 
assemble  evidence  and  discern  the  under- 
lying "Laws  of  Nature"  that  have  produced 
this  evidence.  ISAAC  NEWTON  is  an  induc- 
tive game  that  allows  players  to  intervene 
actively  by  proposing  experiments  to  deter- 
mine if  new  data  conform  lo  the  "Laws  of 
Nature"  in  question.  Players  may  set  the 
level  of  difficulty  from  simple  to  fiendishly 
complex. 

In  a  classroom  setting  the  Instructor  may 
elect  to  choose  "Laws  of  Nature"  in  accor- 
dance with  the  complete  instruction  man- 
ual provided. 

For  insight  into  some  of  the  basic  principles 
underlying  ISAAC  NEWTON  see  Code\, 
Escher,  Bach  by  Douglas  R.  Hofstadter, 
Chapter  XIX  and  Martin  Gardner's  "Mathe- 
matical Games"  column  in  Scientific  Amer- 
ican, October,  1977  and  )une,  1959. 

$24.95 


i 
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*ALL  PROGRAMS  AVAILABLE  FOR 

TRS-80,  APPLE  II  &  PET 
•  Programs  for  APPLE  or  TRS-80  are  on 
n  disk  or  D  cassette,  please  specify. 

All  prograTii  require  1 6X*TR5-80  programs  require  ifVEL  H  SAi/C •APPLE  programs  rerjti/re  ,Apple50^(  BASIC 


/i^e//  SoftwSre 


Send  check  or  money  order  to 
21  Milbrook  Drive,  Stony  Brook,  NY  1 1 790 

(516)  751-5139 


MW 


3UC 


MIC 
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renictiiber  lh;tl  lliis  same  roiiiuiing  job  was  pari  of 
your  inccjme  (a\  program,  h  is  iar  simpler  lo  lilt 
the  rounding  routine  out  of  the  other  program 
than  lo  [Igine  out  how  lo  program  it  all  over  again. 
Your  financial  disa.stcr  game  and  income  taxes 
have  nothing  in  common  (well...),  bin  the  same 
subroutine  can  l)c  taken  from  your  library  for  lK)tli 
of  the  larger,  mnelated  progiams. 

The  Rounding  Subroutine 

30000  ZQ  =  INT(ZQ*  100)/100 

30010  RETURN 

Looking  al  the  rounding  subroutine,  we  can 
see  a  couple  of  odd  things  about  ii  —  it  starts  with 
line  number  30000  and  it  uses  a  \  ariabie  named 
ZQ.  These  are  both  good  programming  habits. 
When  you  are  building  your  library  ol'subrouiines, 
you  will  want  lo  be  able  lo  merge  them  easily  inio 
the  larger,  host  programs.  To  do  this,  you  will  want 
to  give  them  high  line  numbers,  the  highest  per- 
mitted by  your  ver.sicjii  of  liASIC.  [n  this  way,  you 
can  stick  them  easily  onto  your  other  programs 
without  needing  to  remnnber  your  lines. 

Interestingly,  .some  people  advocate  the  oppo- 
site —  they  suggest  putting  subroutines  at  the  start 
of  programs.  Their  reasoning  is  that  the  host  pro- 
gram will  run  laster  since  it  looks  for  a  subroutine 
by  going  through  the  program  from  the  lowest  line 
number  on  up.  This  would  be  fine  —  as  long  as 
you  always  start  programs  with  a  line  number  such 
as  100  to  leave  room  for  any  added  subroutines. 
Many  programmers  start  with  line  100  to  also  allow 
spate  tor  DATA  tables,  RF.Mark  siaiements,  and 
so  forth.  The  essential  thing  is  to  decide  on  a  reason- 
able style  and  stick  lo  it  each  time.  This  permits 
you  to  more  easily  understand  your  programs 
when  reviewing  or  modifying  them  later.  It  also 
makes  the  main  components  of  rt//yt)ur  programs 
(initialization,  tables,  subroutines,  main  loop) 
second  nature  to  you.  (We  will  explore  these  four 
primary  program  components  in  the  next  issue.) 

The  other  odd  (htng  aljoul  the  rounding 
subroutine  is  the  variable  name  "ZQ."  Ii  is  chosen 
because  it  is  .so  unlikely  sounding  thai  you  will 
probably  never  pick  it  to  use  as  a  variable  name  in  a 
host  program.  You  would  run  into  problems  if 
your  subroutine  used  a  variable  which  was  also 
being  used  by  the  host  jjrogram  loi-  something 
unrehiled.  For  example,  if  the  subroutine  caused  a 
variable  such  as  "N"  to  be  defined  as  53.25  and 
your  host  program  were  also  using  the  variable 
"N"  for  the  number  of  days  in  a  week  ...  it  would  be 
a  mess.  So,  before  you  GOSLfB  to  the  subroutine, 
you  change  tlie  hosl  program's  variable  into  the 
subroutine's  variable  (ZQ=  N)  and,  when  you  get 
back  from  the  GOSUB,  you  give  the  result  back  to 
N  again.  I  he  subroiuine  "call"  wouici  look  like  this: 

150  ZQ=N:GOSUB  30000:  N  =  ZQ 

Subroutines  have  a  majoi"  impact  on  program- 
ming style  and  they  must  be  handled  carefully. 


Books  have  been  written  on  (he  subject  oigood 
progrannning  practices.  In  general,  it  is  less  impor- 
tant that  you  follow  arbitrary  "practices"  than  that 
you  develop  consistent  programming  habits.  Of 
course,  it  would  be  ideal  if  the  rules  of  program 
composition  had  settled  down  into  a  universally 
accepted  canon  of  guidelines.  Many  fine  minds  are 
presendy  occupied  by  atlempis  U)  devekjp  a  "best" 
programming  language  which  will,  it  is  hoped, 
force  program mei's  to  wriie  clear,  easih"  under- 
stood, and  eiTicienl  ]jrogranis. 

Pessimists  argue  that  the  grammars  of  the 
world's  languages  never  settle  down  in  this  fixed 
way,  that  BASIC  has  taken  hold  and  will  never 
yield,  or  that  even  a  fixed  set  of  linguistic  rules 
caiuiot  eliminate  confusing,  wasteful,  or  illogical 
progiamniiiig.  In  addition,  some  ieel  that  clarity 
and  efficiency  are  nuiiuallv  exclusive  goals  (when 
efficiency  is  ciefined  in  terms  of  memory  space  and 
speed  of  program  execution).  Nevertheless,  these 
dark  possibilities  aside,  it  is  surely  worthwhile  lo 
atteni]:n  to  be  clear  and  efficient  in  your  own 
programs. 

Recursion 

You  are  bound  to  see  this  term  sooner  or  later. 
You  would  look  lor  it  in  vain  in  most  dictionaries 
—  even  unabridged  editions  will  not  list  it.  Ihe 
word  came  into  computing  from  both  mathematics 
and  logic.  It  means  different  things  to  each  of 
tho.se  disciplines  and,  you  guessed  it,  there  is  a 
third  meaning  in  programming  lingo.  It  has  a 
meaning  very  close  to  recur,  but  it  is  a  peculiar 
kind  of  recurrence.  It  means  a  subroutine  that 
"calls"  itself.  This  mind-bending  idea  is  sometimes 
not  allowed  by  a  computer  language  —  P'ORTRAN, 
for  instance  prohiijits  recursion.  Most  program- 
ming style  experts  suggest  that  you  avoid  it.  (They 
also  suggest  you  avoid  GOTO,  whenever  possible, 
and  selt-modifying  programs,  but  we'll  deal  with 
that  another  time.) 

To  visuali/.e  a  subroutine  which  uses  itself  we 
can  write  a  slightly  more  complex  subroutine: 

150  ZQ  =  N:GOSUB  30000 


30000  ZQ  =  2Q/2 

30010   IF  ZQ>5  THEN  GOSUB  30000 

30020  RETURN 

f  his  complicated  situation  will  cause  a  series  of 
GOSUBs  until  the  tuimber  is  finally  lower  than 
five.  You  can  see  the  problem  here:  we  might  have 
a  large  number  of  GOSUBs  nested  within  each 
other  for  the  c(nnputer  to  keep  track  of.  (The 
computer  remembers  an  "address"  when  it 
GOSUBs,  so  it  can  RETURN  later  and  pick  up 
where  it  left  off)  So,  when  the  program  finally  gets 
to  RE'f  URN  ...  where  does  it  go?  Back  to  the  origi- 
nal GOSUB  on  line  150?  Or  back  to  line  30010? 
The  computer  keeps  track  of  these  "return 
addresses"  by  stacking  them  up  (in  its  stack)  as  the 


Osborne 

AWAKENS  the  ATARI 

and  Puts  it  to  Work. 


All  too  often,  corrtputer  users  who've  been  used  to  entertainment  programs  have  trouble 
coming  up  with  ideas  for  practical  computing.  Your  computer  ploys  space  games  well 
enough,  but  when  you  hove  a  down  to  earth  problem  like  the  future  of  an  investment  or 
federal  withholding  taxes,  can  it  perform?    It  can  now. 

Osborne/McGraw-Hill  introduces  Some  Common  BASIC  Programs  for  the  Atari™,  This  book 
contains  76  short,  brilliantly  documented  programs  that  you  can  key  directly  into  your  Atari™ 
400  or  800  computer.  You'll  get  a  lot  of  math  power  including  personal  finance,  taxes,  and 

statistics.  All  the  programs  are  listed  below. 

Futufe  of  on  Investment 

Future  Value  of  Regular  Deposits  (Annuity) 

Regular  Deposits 

Regular  Withdrawals  from  an  Investment 

Initial  Investment 

Minimum  Investment  for  Wittidrowals 

Nominal  Interest  Rates  on  Investments 

Effective  Interest  Rate  on  Investments 

Earned  Interest  Table 

Depreciation  Rote 

Depfeciation  Amount 

Salvage  Volue 

Discount  Commercial  Paper 

Principal  on  a  Loan 

Regular  Payment  on  a  Loan 

Last  Poyment  on  o  Loon 

Remaining  Bolance  on  a  Loan 

Term  of  a  Loan 

Annual  Interest  Rate  on  a  icon 

fvlorfgage  Amortization  Table 

Greatest  Common  Derxsminatoi 

Prinne  Factors  of  Integers 

Area  of  a  Polygon 

Parts  of  a  Triangle 

Analysis  of  Two  Vectors 

Operations  on  Two  Vectofs 


Angle  Conversion  Rodions  to  Degrees 

Polsson  Distribution 

Angle  Conversion  Degrees  to  Radians 

Normal  Distribution 

Coordinote  Conversion 

Chi-square  Distribution 

Coordinote  Plot 

Ctii -square  Test 

Plot  of  Polor  Equotion 

Student's  t-disfribution 

Plot  of  Functions 

Student's  t-distribution  Test 

Linear  Interpolation 

F-distribution 

Curvilineor  Interpolation 

Linear  Correlation  Coefficient 

Integration:  Simpson's  Rule 

Linear  Regression 

Integration:  Trapezoidal  Rule 

Multiple  Linear  Regression 

Integration:  Gaussion  Quodroture 

Ntti  Order  Regression 

Derivative 

Geometric  Regression 

Roots  of  Quadrotic  Equations 

Exponential  Regression 

Reol  Roots  of  Polynomiols:  Newton 

System  Reliability 

Roots  of  Polynomlnols:  Holf-lnteival  Searcin 

Average  Growtti  Rate.  Future  Projections 

Trig  Polynomial 

Federal  Wiftihiolding  Toxes 

Simultaneous  Equotions 

Tax  Depreciation  Schedule 

Linear  Programming 

Check  Writer 

Mofrix  Addition.  Subtraction.  Scalar  r^uttiplication 

Recipe  Cost 

Matrix  Multiplication 

Map  Ctieck 

Mofrix  Inversion 

Day  of  the  Week 

Permutations  and  Combinations 

Days  Between  Two  Dates 

Monn-Whitney  U  Test 

Anglo  to  Metric 

Meon,  Variance.  Standard  Deviation 

Alphabetize 

Geometric  Mean  and  Deviation 

Binomiol  Distribution 

Some  Common  BASIC  Programs  ed  by  Lon  Poole: 


Atorr"  edition  -  #53-5,  S14.99  I 
PET/CBM'"  edition  -  #40-3,  S14.99  □ 
TRS-80'"  level  II  edition  -  #54-3,  $14.99 


n 


Generalized  BASIC  edition  -  #06-3,  $14.99  D 

Make  check  payable  to:OSBORNE/McGraw-Hill 
630  Bancroft  Way.  Berkeley,  CA  94710    Dept.  G6 

Nome 


Practical  BASIC  Programs  ed.  by  Lon  Poole 
Contains  40  additionol  programs  witti  a  wide 
range  of  hiome  and  business  applications.  (Gen- 
eralized BASIC  edition  only)  #38-1,  $15.99  D 

Phone:  (415)  548-2805 
TOLL  FREE:  800-227-2895  Outside  California 


Address , 


Citi'/State/ZIp 


Plus  D  .75/item  4th  class    ;  :  S1.50/ttem  UPS    D  $2.50/item  Air  Moil     M  SlO.OO/item  Overseas 
(California  Residents  add  applicable  tax.)  U  Please  send  me  your  free  catalog. 


Total  amount  enclosed  $_ 
Signature  


,  Of  charge  my    I  '  Visa    I  "  Mastercard  #- 


Exp.  Date 
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GOSUB's  come  in  (and  removing  each  one  when  a 
RETURN  is  completed).  Only  the  more  twisted 
among  us  will  ever  want  to  enter  the  house  of 
mirrors  that  this  sort  of  self-referential  program- 
ming involves.  It  is  fine  to  have  one  subroutine  call 
another  subroutine.  We  can  all  easily  see  that  the 
sul)r()ii(iiic  of  walking  calls  the  subroutine  of  ba- 
lancing on  our  feet.  But  recursion,  walking  that 
calls  walking,  is  hard  to  visualize. 

So,  at  least  luitil  later,  forget  recuision.  If,  on 
the  other  hand,  you  enjoy  Alice-in-Wonderland 
thinking,  and  most  of  us  do  in  certain  moods,  you 
might  want  to  look  into  recursion  a  bit  more  deeply- 
There  is  a  fine  book  dealing  with  self-referential 
systems  which  is  excellent  brain  exercise:  Godel, 
Escher,  Bach:  An  Eternal  Golden  Braid,  by 
Douglas  R,  Hofsiacker.  It  asks  that  you  try  to  im- 
agine things  like  starting  to  walk  while  you  are 
walking.  Q 

Basically  Useful 
BASIC 

Checking  Randomness  Of 
Random  Number  Generator 

Rick  Keck 
Overland  Park  KS 

Many  computer  programs  make  use  of  a  random 
number  generator  to  provide  a  random  stimulus 
for  use  by  programs.  A  random  number  generator 
is  often  used  in  setting  up  game  situations.  This 
ensures  a  different  set-up  or  "situation"  each  time 
the  game  is  played.  More  professional  uses  of  the 
random  number  generator  include  its  use  as  a 
stimulus  for  statistical  analysis.  Whatever  the  use 
may  be,  random  number  generators  have  become 
an  important  part  of  any  computer  system  and  are 
used  by  a  variety  of  software  applications. 

Today,  computer  systems  have  a  built  in 
random  number  generator.  A  common  name  for 
the  built  in  function  is  RND.  Thus  to  use  it  to 
retrieve  a  random  number,  an  invocation  of  the 
function  would  be  made  as  follows: 
RND{.528I9446).  This  would  return  a  value 
greater  than  zero  but  less  than  one.  This  first  value 
used  to  get  the  random  number  generator  going  is 
referred  to  as  a  "seed."  All  numbers  used  in  calcu- 
lating another  random  number  can  be  the  results 
from  the  previous  random  number  retrieval. 
Hence,  a  program  can  be  set  up  so  that  the  random 
number  generator  "feeds"  itself. 

You  can  make  your  own  random  number 
generator  and  use  it  instead  of  the  one  the  computer 
has.  Random  number  generation  theory  is  a  field 


of  its  own  with  many  books  written  on  the  subject. 
Generally  speaking,  a  combination  of  mathematical 
operations  (multiplication,  division,  addition)  is 
performed  with  prime  numbers  along  with  a  user- 
provided  number  which  varies  in  value  each  time 
the  function  is  used. 

This  brings  about  the  important  question 
"How  good  is  my  random  number  generator?". 
This  can  be  determined  by  finding  out  how  "ran- 


'How  good  is  my  random 
number  generator?" 


dom"  the  values  are  that  it  returns.  The  best  way  to 
find  this  out  is  to  test  it  with  an  analytical  program 
that  will  show  whether  a  random  number  generator 
has  a  tendancy  to  return  values  in  one  range  over 
values  of  another  range.  Ideally,  the  resulting 
value  range  count  numbers  generated  by  the 
program  shown  would  all  be  nearly  equal  in  value. 
Be  sure  to  test  your  random  number  generator  a 
few  times  with  a  different  "seed"  value  each  time  to 
ensure  a  valid  testing.  © 


New  PACKAGED  PROGRAMS 


CASCADE  COMPUTERWARE  PRO- 
GRAMS are  designed  to  increase  your 
satisfaction  and  utilization  of  your 
Commodore  Computer.  Our 
professional  programmers  fiave 
created  new  programs  for  BUSINESS 
ENTERTAINMENT,  EDUCATION,  and 
STATISTICAL  applications.  Write  for 
detailed  information: 

CASCADE  COMPUTERWARE  CO.,  P.O.  BOX  2354,  EVERETT,  WA  98203 

Dealer  inquiries  invited  (206}  3SS-6121 
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CREATE-A-BASE 

CREATE'A-BASE  is  a  data  base  file  management 
system  that  enables  the  user  to  choose  the  number  of 
fields  needed  in  a  file,  and  add  or  delete  fields  with- 
out disturbing  any  of  the  existing  data.  Once  a  file  is 
created  you  can  perform  any  of  30  functions.  Such  as: 

•  Interact  with  WORDPRO  4,  and  4  + 

•  Do  mathemat/c  functions  on  any  2  or  more 
fields 

•  Sort  650  files  in  only  J  9  seconds 

•  Merge  any  sequential  file  into  a  CREATE-A- 
BASE  file,  and  output  a  sequential  file  from 

a  CREATE-A-BASE  file 

•  The  report  generator  has  the  feature  of  user 
defined  fields  and  field  width. 

•  Printouts  can  be  generated  by  values  such  as, 
greater  than,  less  than,  equal  to  or  in  alpha 
or  numeric  codes. 

You  don't  have  to  be  a  programmer  to  operate 
CREATE-A-BASE  on  your  COMMODORE  com- 
puter. Its  menu  driven  and  asks  you  questions  at  each 
step  as  you  perform  any  of  its  many  functions. 


WORD-CHECK 


WORDCHECK  is  a  poor  spellers  dream  come  true. 
Designed  to  interact  with  WORDPRO,  it  has  2100 
root  words  and  suffixes.  In  addition  for  the  business 
and  scientific  user  it  has  the  capacity  for  900  industrial 
or  scientific  terms  which  you  load  in  yourself.  You 
have  a  total  vocabulary  of  approximately  7500  words 
at  your  fingertips.  It  simply  goes  through  the  text  and 
flags  any  words  that  it  doesn't  recognize. 
WORDCHECK  is  the  ideal  program  to  proof  your 
spelling,  whether  it  is  one  paragraph  or  a  100  page 
manual.  The  dictionary  is  versatile,  allowing  the  user 
to  add  or  delete  words.  You  can  design  the  program 
with  the  technical  terms  your  profession  uses,  even 
duplicating  the  table  and  tailoring  it  for  each  person 
in  your  office.  Let  WORDCHECK  do  the  work  for  you 
quickly  and  accurately. 


AVAIIiAKLK 


at  your  local  COMMODORE  dealer  or 
distributed  exclusively  in  CANADA  by 
B.P.I.  Micro  Systems,  Ltd. 
80  Barbados  Blvd.  *14 
Scarborough.  Ontario  M1J1K9 
Special  Dealer  Introductory  Package  Available 


Micro  Computer  Industries  Ltd. 


1520  E.  Mulberry,  Suite  170  Fort  Collins,  CO    80524 


1-303-221-1955 
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Trenton:  The 
Original 
Computer 
Festival 

Jim  Butterfield 
Toronto,  Canada 

Tlie  Trenlon  Conipiilcr  Feslival  ua.s  a  going 
concern  back  in  1976  (yt-s,  Virginia,  there  were 
microcomputer  systems  then)  and  is  still  going 
strong.  This  year  it  was  held  on  the  weekend  of 
April  25ili.  It  tends  to  he  an  informal  gathering. 
The  commercial  exhihit  area  is  modest  in  size,  the 
flea  market  is  luige,  and  there's  good  opportimity 
to  set  up  shirt-sleeve  sessions  in  one  oi  the  many 
available  classrooms. 

Touching  upon  a  few  highlights  that  caught 
my  eye  ... 

The  PET/CBM  Forum: 

Is  there  a  compatability  problem? 

Ron  Kushnier,  the  forum  chairman,  ojiened  the 
[janel  discirssitin  with  a  history  of  (Commodore 
products  and  commented  on  compatibility  of  the 
variotrs  lines.  He  solicited  attendees'  o[)inions  on 
wliethcr  there  was  a  need  for  greater  liaison  on 
present  and  future  systems  to  ease  the  pain  of 
program  adai:)tation. 

The  panelists  were  generally  optimistic  and 
fell  that  past  evolution  hadn't  really  been  a  major 
stumbling  block  to  progress.  A  sampling  of  panelist 
opinion:  "'riic  lEb'.E  bus  isri'l  complctch  iin(>lemnitcd  in 
the  CBMIPET;  di'sptte  its  limitations  (which  ran  be 
iroltni  arinind)  it's  ii  i<alu(ihli'  fcntun'  of  the  fiyodurt  line" 
—  CHiet  Nowicki.  ")'<>ii  qitickly  get  used  to  coding  hi 
allow  for'  the  various  machine  configurations"  —  Frank 
Covitz.  "VtV  should  wdcomi'  the  changes,  since  changes 
mean  progress"  —  Klizabeth  Deal.  "VIC.  and  Mini- 
Mainframe  systems  will  herald  new  changes  ...  but  you'll 
write  better  firograms  i[\mi  code  to  he  ftiirh  inachine-in- 
dependenl" — Jim  Bultcrfield.  ''UVi:rall  had  difficult 
moments  —  but  things  today  look  good  in  terms  of 
support  and  information"  —  Ck-ne  Beals. 

1  he  gron]j  was  small  but  I'liiluisiasiic;  anfl 
when  the  forum's  allotted  lime  was  up  the  whole 
session  moved  over  to  an  empty  classroom  and 
kept  going  for  an  extra  hour. 

One  of  the  objectives  set  out  by  Ron  in  his 
opening  retnarks  was  the  [wssihility  of  setting  iij5 
a  steering  group  whose  pmpo.se  would  be  to 
co-ordinate  questions  of  change  and  compatibility. 
The  session  ended  without  a  clear  position  on  this; 


it  was  assumed  the  panel  members  formed  a  good 

basis  for  the  steering  group,  but  it  wasn't  established 
how  such  a  grotUD  would  ftmction.  or  how  badly  it 
was,  in  fact,  needed. 

rhc  questions  didn't  end  with  t!ie  meeting, 
however.  Ron  pa.ssed  out  ([uesiionnaircs  which 
solicited  opinions  from  attendees,  and  will  be 
looking  over  the  situation  and  recommending 
further  action.  I  f  vou  have  a  comment  on  the 
subject,  or  would  like  to  fill  out  the  questionnaire 
yourself,  voti  siiould  contact:  Ron  Kushnier,  2h 
Wendy  VVav,  Richboro,  PA  18954,  Phone  (215) 
364-2711.  ' 

The  Long-awaited  MTU-100  Systems: 
Still  waiting. 

Rumours  said  that  the  MTU- 1 00  system  might  be 
shown  at  Trenton.  Not  so:  but  MTU  were  talking 
in  confidence  to  a  few  selected  people.  Details  are 
still  confidential  on  this  6502-based  systcnr,  biU  it's 
not  hard  to  make  some  close  guesses  as  to  what  the 
system  will  finally  look  like.  All  you  have  to  do  is  to 
look  at  the  current  MTU  catalogue  and  \ou  can  see 
the  trends  ... 

MTU  have  made  a  name  for  themselves  on 
high-resoliuion  graphics  for  the  (),")02,  and  on 
music  synthesis  hardware  and  software.  Ihey  have 
introduced  fioppy  disk  controller  boards,  and  a 
comprehensive  6502  disk  operating  system  called 
C10l30S.  Memory  expansion  has  always  been  part 
of  MTU's  hardware  offerings,  and  a  leceiu  MTU 
memory  system  ("l  he  Banker")  is  built  for  "...  the 
18  bit  address  bus  6502  based  systems  of  the 
futiue".  Eighteen  bit  addressing  on  a  6502?  That 
would  mean  you  could  fit  up  to  256is.  of  memory. 
I  low  is  it  done?  MTU  aren't  talking  ...  yet. 

So  ...  with  a  little  cutting  and  pasting  on  MTU's 
existing  catalogue,  we  come  up  with  a  system  that 
will  have  up  to  256K  of  memory,  a  strong  disk 
system  with  both  hardware  and  software,  and 
built-in  high-resolution  giaphics  and  lull  scjiuid 
capaljilitv.  It  sounds  quite  tantalizing. 

The  Osborne  I: 

A  new  style  of  packaging. 

The  Osborne  I  is  a  Z  SO  machine,  so  a  detailed 
summar\  woidd  be  out  of  place  here.  It  was  on 
disjjiav  lor  one  cla\'  only.  I  he  fascinating  thing 
about  this  machine  is  the  wa\  it  is  packaged,  both 
physically  and  piice-wise. 

The  coni]jlele  system  —  disks,  CRT  and 
keyboard  —  [olds  together  into  a  jjortable  package 
that  is  compared  with  an  attache  case.  It's  a  rather 
oversize  attache  case,  but  nevertheless,  the  whole 
thing  is  truly  portable.  The  screen  is  rather  small, 
and  has  a  40-characler  line  width:  I  understand 
that  la)  ger  screens  can  be  fitted  externally.  There's 
no  piinler,  which  is  rather  disappointing. 

More  interesting  than  physical  size  is  the 
pricing  philosophy.  For  an  advertised  price  of 
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$1795,  you  gel  not  only  the  computer,  keyboard, 
screen  and  disks  ...  you  also  get  two  major  sol'tware 
packages:  a  word  processor  and  a  financial  work- 
sheet program. 

This  type  of  software  "huiKiling"  may  have  an 
impact  throughout  the  industry.  Users  typically 
don't  want  to  huv  boxes  —  tlicv  want  working 
systems,  and  a  package  that  includes  software  mav 
be  well-received.  Other  manufacturers  mav  need 
to  ponder  the  Osborne  approach. 

I  he  Osborne  system,  with  its  /.-80,  will  inter- 
lace CP/M;  and  this  will  give  the  user  access  to  a 
large  public  domain  library.  It's  hai  d  lo  sa\  whether 
this  will  generate  extra  commercial  inlcrcsl.  but  a 
lot  of  S-  100  hobbyists  perked  up  at  the  mention 
ofCP/M. 

General  Impressions 

Frank  Co\itz  and  Cliff  Ashcraft  were  at  Trenton  to 
demonstrate  their  latest  achievcmetus  in  computer 
music  synthesis.  For  those  who  have  not  been 
ex]K>sed  to  the  Diatonic  Duo,  they  piu  on  a  virttioso 
displa)'  of  t5502-synthcsizcd  instruments  and 
music.  Listeners  familiar  ^\  ith  their  work  will  find 
their  latest  exploits  of  interest:  using  a  Fast  Fourier 
Transform  ])rogram  developed  by  M'l'l.I  they  ha\e 
been  analyzing  i  eal  world  sounds  and  then  resyn- 
thesi/ina.' them  ...  with  the  result  that  Frank  strikes 
a  key  on  his  PET  and  the  machine  sings  "Listen!". 


Hal  (!hamberlin  of  MITJ  was  also  present  at  the 
nuisic  s\  iithesis  session  and  played  some  of  his  off- 
line generated  music:  the  computer  works  nuich 
longei'  to  make  up  the  music  than  its  actual  playing 
time.  Result:  sound  cjf  remarkable  cjuality. 

A  firm  called  Robot  Mai  t  was  selling  robot 
arms  for  .S2.S9.  Tiie  mind  boggles:  1  can  \isualize 
the  PF'l  reaching  around  and  tinning  itself  off.  I 
cjuite  liked  an  Atari  game  called  NERD,  which  was 
a  t|uiz  for  which  there  were  no  correct  answers. 
M  TL's  visible  meiuory  was  shown  for  80-column 
CRM  machines. 

The  flea  market  was  huge.  It  was  largelv 
home-brew  oriented,  but  there  was  a  choice  of 
everything  from  books  to  lapel  pins. 

In  one  corner  of  the  flea  market  area,  a  lonely 
vendor  was  silting  by  a  fairly  recent  t'BM  system 
with  a  sign:  Greatly  Reduced!  I  asked  him  if  he  was 
mo\  ing  on  lo  anollier  machine,  or  getting  out  of 
home  computers.  1  he  reply:  it  had  to  be  sold  as 
part  of  a  divorce  .settlement. 

I  thought  about  tliat  one  for  a  moment,  and 
then  asked:  "Was  the  computer  in  any  way  respon- 
sible for  the  divorce?"  The  answer  was  affirmative: 
dnancial  problems,  including  the  computer, 
brought  the  whole  situation  about. 

I  knew  the  PET  was  a  versatile  machine  ...  btit 
being  named,  more  ov  less,  as  co-respondent?      © 


LETTER  QUALITY  WORD  PROCESSOR  PRINTER/TYPEWRITER 

FOR  APPLE,  ATARI,  COMMODORE,  NEC 


OLYMPIA  ES100 

'  92  character  electronic 

keyboard 
'  8  character  buffer  memory 
'  Dual  pitch.  10  and  12 

■  17.5C.P.S. 

'  All  settings  from  Keyboard 
'  Auto,  correction 
'  Daisytype  print  mechanism 
'  Cartridge  ribbons 

■  14  1  /8  inches  writing  line 
'  1400  dealers  nationwide 


REN  TEC  ES 

■  Installation  in  15  minutes 

using  existing  ES100 

cables 
CIvlOS  logic  for  minimal 

drain  on  ES100  power 

supply 
Hi  or  low  true  status  bits 
Accepts  RS232  serial  with 

7  crystal  controlled  Baud 

rates 
Accepts  Centronics  parallel 

interlace 
Selectable  auto,  line  feed 


5 1495.00* TYPEWRITER  &  INTERFACE  $295.00*INTERFACE 

RENAISSANCE  TECHNOLOGY'S  PRODUCTS  FOR  ATARI 


TEEflNQLQGY 
GQRPQRHTIQN 

3347  VINCENT  ROAD 

PLEASANT  HILL,  CALIFORNIA  94523 

(415)930-7707 


Atari  850  to  Diablo  1640/1650.  3  meter,  serial  cable 

Atari  850  to  Diablo  630.  3  meter,  serial  cable 

Atari  850  to  Epson  800,  3  meter,  serial  cable 

Atari  850  to  Anadex,  3  meter,  serial  cable 

Atari  850  to  Anadex,  parallel  cable 

Atari  Joy  Stick  Ports  to  Anadex.  parallel  cable 

Atari  850  to  Diablo  1640/1650,  parallel  cable 

Atari  Joy  Stick  Ports  to  Diablo  1640/1650,  parallel  cable 

Atari  850  to  Watanabe  (yliplot,  parallel  cable 

Atari  Joy  Stick  Ports  to  Watanabe  MJplot,  parallel  cable 

Atari  400  &  300  1G-Key  Accounting  Pad 
Atari  850  Parallel  to  Otympia  ES100  Interface 
Parallel  Cable  (required  for  above] 

DEALER  INQUIRIES  WELCOME- 


60.00 
60.00 
60.00 
60.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 

124.95 

295.00 

60.00 
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WHY  BUY  FROM  THE  BEST? 

Service. . .  Support. . . 
Software. . . 


MULTI-CLUSTER 

For  Commodore  Systems,  allows  3 
CPUs  (Expandable  to  8)  to  access  a 
single  Commodore  Disk 

MULTI-CLUSTER  (3  CPUsl S  795 

Each  Addrtional  CPU  (up  to  81  ... 


commodore 

16K  B  (16K  RAM-40  Column)  -  Lim.  Qty  S  995 

32K  B  {32K  RAM-40  CI m.)  -  Urn.  Qty SI 295 

4016  (IBK  RAM  4,0  Ba5ic-40  CIm.)  S  995 

4032  (32K  RAM  4.0  Basic-40  CIm.)  S1295 

8032  (32K  RAM  4.0  Basic-80  CIm.)  S1495 

8050  Dual  Disk  (1  Meg  Storage)  S1795 

4040  Dual  Disk  I343K  Storage) S1295 

B010  IEEE  Modem $  280 

C2N  Cassette  Drive  $    95 

CBM  -  IEEE  Interlace  Cable S    40 

IEEE  -  IEEE  Interface  Cable S    50 

VIC  20  Home/Personal  Computer S  295 

ALTOS 

ACS  8O0O-2  64K  1M  S  4500 

ACS  8000-15  64K  1M S  5990 

ACS  8000-6  20BK  14.5M S10490 

ACS  8000-7  208K  29.0M S11690 

ACS  8000-10  208K  10M S  8500 

ACS  8O0O-10/MTU S10990 


EPSON  PRINTERS 

MX-BO  PRINTER S  645 

MX-80  FT S  745 

MX-100  S  945 

MX-70  S  459 

INTERFACE  CARDS 

8141  (RS-232) S    75 

8150  (2K  Buffered  RS-232) S  150 

8161  (IEEE  488)   S    55 

8131  (Apple  Card)  S    85 

8230  (Apple  Card)  S    25 

8220  (TRS-80  Cable) S    35 

OIABLO  630  PRINTER 

DIABLO  630  -  Serial  -  RS-232 $2710 

Tractor  Option $250 


NEC  SPINWRITER  PRINTERS 

5530  (Parallel) S3055 

5510  (Serial)   S3055 

5520  (KSR-Serial) S3415 

Tractor  Option S  225 


APPLE 

16K  APPLE  IK S1330 

32K  APPLE  II*  S1430 

43K  APPLE  11+  S1530 

APPLE  DISK  w/3.3  DOS  .  S  650 

APPLE  DRIVE  Only S  490 

APPLE  III  128K- In  Stock! 
w/Monitor  * 
Info  Analystpak S4740 


AMDEK  MONITORS 

Video  100  12"  B-W $  179 

Video  300  12"  Green $  249 

Color  1  13'  Low  Res $  449 

Color  I1 13' High  Res $999 


INTERTEC  COMPUTERS 

64K  Superbrain 

1360  Disk  Storage).  CP/M'" . . .  S3495 
64K  OD  Superbrain 

(700K  Disk  Storage).  CP/lul  ™ . .  $3995 


•CP/M  is  a  registered  trademark  of  Digital  Research 


ATARI  COMPUTERS 

Atari  400  (16K  RAM)    $  399 

Atari  800  (32K  RAM)  -  good  thru  8/31  $1080 

Atari  410  RECORDER  $    89.95 

Atari  810  DISK  DRIVE $  599.95 

NEECO  carries  all  available  ATARI  Software  and  Peripherals. 


PROFESSIONAL 
SOFTWARE 

WordPro  1  8K S    29.95 

WordPro  3  (40  Clm.)16K  . . . .  S  199.95 

WordPro  3* $295 

WordPro  4  (80  Clm,)32K....S  375 
WordPro  4+ $  450 


JUST  A  SAMPLE  OF  THE  MANY  PRODUCTS  WE  CARflY,     CALL  US  FOR  OUR  NEW  60-PAGE  CATALOG. 

WE  WILL  MATCH  ANY  ADVERTISED  PRICE  ON  PRODUCTS  LISTED  UNDER  SIMILAR  "IN  STOCK"  CONDiTfONS. 


NEECO 

679  HIGHLAND  AVE. 
NEEDHAM.  MA  02194 


(617)449-1760 

Telex:  951021 


MON-FRI  9:00 -5:(W 
MatlerCharge  and  VISA  Accepted 
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NEECO 


INTRODUCES  THE 
CBM  VIC-20 
COMPUTER! 


ft[  Commodore 
breaks  the 


computer 

price  barrier  — 


$299.95 


'^ 


CBM  VIC-20 
PERSONAL 
COMPUTER 


VIC-20  SPECIFICATIOKS 

•  8  colors  -  built  in 

•  sound  generation  -  built  in 

•  programmable  function  keys 

•  5K  memory  expandable  to  32K 

•  standard  PETBASIC  in  ROM 

•  full-size  typewriter  keyboard 

•  graphics  character  set 

•  plug-in  program/memory  cartridges 

•  low-priced  peripherals 

•  Joystick/paddles/lightpen 

•  self-teaching  materials 

•  WORKS  WITH  ANY  HOME  TELEVISION 


$74.95 


C2N 
TAPE  CASSETTE 
DRIVE 

CALL  NEECO  TODAY  FOR  ADDITIONAL  VIC-20  INFORMATION  .  -  . 

As  the  CBM  VIC-20  is  a  *new'  product,  prices  and  specifications  are  subject   to  change   w/o  notice. 


NEECO  WILL  MATCH  ANY  ADVERTISED  PRICE  ON  CBM  EQUIPMENT 
FROM  ANY  OTHER  COMPANY  WITH  PRODUCT  IN  STOCK. 


NEECO 

(617)449-1760 

679  HIGHLAND  AVE.  Telex:  951021 

NEEDHAM,fVIA  02194 


MON-FRI  9:00- 5:00 
MasterCard  and  VISA  Accepted 
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BAsrc 

Oneliners: 
Minimize  Code 
And  IVIaximize 
Speed 

G.  H.  Watson 
Physics  Department 
University  of  Delaware 
Newark,  DE 

Editor's  Note:  While  iJiis  article  refers  to  the  PET,  »ia)i\ 
of  the  suggestions  a()f>h  So  oil  B  ASICs.     . . .  RM 

"I  wish  this  would  run  iastcil"  Wliclht'i  you  anai\/.e 
chua  or  play  j^anies,  .sooner  oi"  later  you  will  wish 
that  your  BASICS  programs  weri>  lasier.  A 
rrt'(|ueiilly-usccl  jjrot^ram  whic  h  is  linu'  incnicicul 
is  wasting  sour  valuahlc  tinif  with  eaih  usi\  Perha]>s 
you've  begun  to  speed  things  h)  deleting  RKM 
statements  and  spaces.  What  else  may  be  done?  My 
siiggeslion  is  to  paek  as  much  as  possible  into  each 
line  ol  the  BASK!  program. 

By  crannning  each  line  \ve  will  be  able  lo  delete 
man\  lines  from  ihc  program.  With  fewer  lines  the 
program  will  take  up  less  memor\  and  execute 
faster.  The  reasons  are  as  follows: 

1)  Five  bytes  of  RAM  (program nial)le  memo- 
ry) arc  u.sed  for  each  litie  in  addition  to  its  conienis: 
two  bytes  for  the  line  number,  two  bytes  for  the 
hne  link  (memory  locatiion  of  next  line),  and  one 
byte  to  signify  the  end  of  the  line.  Every  line  we 
eliminate  will  save  five  bytes.  OK,  only  four  bytes; 
one  byte  will  be  u.sed  for  a  colon  which  is  needed  as 
a  delimiter  between  multiple  statements. 

2)  When  a  GOTO  or  GOSUB  is  encountered, 
the  line  number  to  which  the  program  iransfeis 
mtist  be  I'ound  by  beginning  at  the  first  line  ninnbcr 
in  the  program  and  searching  through  each  con- 
secutive line  number  tmtil  a  match  is  made.  In 
general,  if  there  are  fewer  line  numbers  the  pro- 
gram will  rim  faster.  For  the  same  reason,  subrou- 
tines which  arc  called  many  limes  should  be  placed 
at  the  beginning  of  the  jjrogram  instead  of  at  the 
end(TES'f  1). 

3)  Programs  execute  faster  when  there  are 
fewer  line  transfers.  By  keeping  control  m  one  line 
as  much  as  possible,  needless  time-consuming 
hopping  is  avoided  (TES'l"  2). 

Obviously  most  BASK'  programs  are  not  one 
line  in  length.  There  are  three  serious  limitations 
lo  ilic  miniminn  number  of  lines  which  may  repre- 


sent a  [Jiogram. 

1)  The  bask:  editor  is  the  set  of  ROM  stib- 
routines  which  transfer  BASK!  statements  entered 
from  the  kevboard  into  programmable  memorv 
and  allows  editing  of  a  program.  The  editor  limits 
the  length  ol'each  BASK!  line  to  two  screen  lines 
(80  chai  acters).  Since  BASIC  slalements  (several 
characters  in  length)  are  represented  in  memory 
by  keywords  (one  byte)  the  line  will  usually  be 
shorter  than  SO  byies.  The  maximum  length  of  a 
BASK!  line  which  can  be  run  is  255  bytes.  A  difler- 
ent  editor  could  allow  longer  lines  than  the  current 
screen  editoi  (see  R.  Baker's  COMPACTOR  in 
COMPUTE'  Sept./Oct.  1980). 

2)  The  conditional  statement  IF. .THEN., 
drops  jirogram  control  lo  the  next  line  when  ihe 
IF.,  fails.  Each  IF..'I"HE\..  rec[uires  a  succeeding 
line  nitmber. 

3)  Each  (;OSCB  or  GOTO  requires  a  line 
number  lo  which  progiam  control  is  tiimsierred. 


...BASIC  statements  are 

stored  in  memory  as  keywords 

by  ttie  editor. 


By  examining  po.ssibic  ways  of  sidestepping 
these  limitations,  we  can  slidf  BASIC  lines  and 
make  a  faster  rinniing  program.  Limitation  H)  is 
strict:  and  may  be  avoided  only  through  reduced 
use  of  GOSUB  and  GOTO.  Most  of  my  suggestions 
will  deal  with  oveic<»ming  limilation  I)  by  placing 
as  much  as  possible  in  each  line. 

A)  As  I've  mentioned,  BASIC  statements  are 
stored  in  memory  as  keywords  by  the  editor.  In 
many  cases,  the  editor  understands  an  abbreviated 
form  of  the  slatemcnl  —  the  first  letter  of  ihe 
statemeiii  followed  by  the  shifted  second  leller; 
e.g.  OPEN  may  be  entei'ed  as  oP.  Be  careful  if 
different  statements  begin  with  the  same  two 
letters;  e.g.  READ  may  be  entered  by  rE.  RE'FURN 
must  be  entered  as  reT.  (Noabbreviaiion  isavailable 
for  INPU'E.)  This  is  a  great  saving  of  line  s]jace  — 
PRINT  TAB(9)  is  ?'E  sh  A  9),  five  characters  in 
place  of  ten. 

Care  must  be  used  with  this  technitjiie.  li  a 
line  is  entered  with  many  abbreviations  and  then 
LISTed,  it  may  fill  more  than  two  .screen  lines,  if  a 
change  is  made  in  the  line  the  editor  will  trairsler 
only  80  characters.  To  make  changes  pro|ierly,  the 
line  mtist  be  reduced  again,  via  abbreviations. 

B)  The  80  character  limit  to  line  length 
includes  the  line  nnmbei-.  By  reducing  line  ninnbers 
from  the  lOOOO's  to  lOO's  you  will  save  2  characters 
on  each  line,  making  room  for  more  instructions. 
Note  though,  that  no  RAM  memory  is  saved  since 


August,  1981,  Issue  15 


COMPUTE! 


31 


Do  more  with  your  Commodore. 

Plug  in  the  printer  that 
business  professionals  prefer. 

Discover  the  quality  difference  and  move  up  to  Mannesmann  Tally 
printing.  Ttie  high  speed  8024  serial  printer  comes  ready  to  plug  into 
and  vi^ork  with  your  Commodore  system.  No  fussing  with  converters 
or  adapter  boxes. 

Here's  what  you  get.  Print  speeds  up  to  200  lines  per  minute.  Full 
132  column  printing.  Conforms  with  Commodore  specified  program 
functions  for  full  software  compatibility.  Whisper  quiet  operation. 
Clean,  crisp  and  pleasing  print  quality  that's  always  consistent  copy 
to  copy.  Rugged,  industrial  strength  construction.  A  print  head  that 
promises  years  of  usage  before  replacement.  A  machine  you  can 
drive  as  hard  as  you  want,  yet  it  never  requires  preventive  mainte- 
nance. Never  needs  periodic  adjustments. 

There's  more.  An  easy  to  change,  snap-in  ribbon  cartridge.  Dual 
tractor  paper  engagement  for  positive  alignment,  A  built-in  self-test 
routine.  Double  wide  printing  on  demand.  A  nine-needle  print  head 
model  for  true  descenders  on  lower  case  characters.  An  optional 
Quick-Tear  kit  for  forms  removal  immediately  after  printing.  See  this 
machine  for  yourself. 

Ask  for  the  fvlodel  8024  at  your  nearest  Commodore  dealer  or 
contact  us. 

Mannesmann  Tally,  8301  S.  180th  St.  Kent,  WA 98031.  Phone: 
(206)251-5524. 

MANNESMANN 
TALLY 


.HW»!fc 


CO 


^?1& 
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each  line  number  occupies  2  bytes  regardless  of 
size. 

In  addition,  any  GOTO  or  GOSUB  statement 
will  be  shorter  with  the  lower  hne  numbers.  Here 
RAM  memory  will  be  saved  since  these  numbers 
are  stored  as  ASCII  characters.  Time  will  also  be 
saved  with  the  smaller  numbers  since  less  time  is 
spent  reading  the  number  (TEST  3). 

C)  By  using  single  character  variable  names, 
you  save  one  character  in  line  space  and  one  byte 
oi  memory  each  time  the  variable  is  referenced.  A 
sliglit  savings  in  time  results  since  the  second 
character  need  not  be  read  by  the  BASIC  inter- 
preter (TEST  4). 

D)  When  an  element  of  an  array  is  used  more 
than  once  without  changing  value,  time,  and 
possibly  space,  will  be  saved  by  assigning  the 
element  to  a  simple  variable  (TEST  5).  Note  that 
you  cannot  use  this  trick  when  reassigning  the 
element;  e.g.  A(IJ)  =  A(I,J)/5  cannot  be  replaced 
with  A  =  A(I,J):  A  =  A/5. 

E)  Eliminate  unnecessary  parentheses  in 
algebraic  and  logical  expressions  to  save  line  space. 
Sometimes  you  gain  speed  (TEST  6);  sometimes 
you  lose  speed  (TEST  7). 

F)  Replace  IF  A<>B  THEN.,  with  IF  A-B 
THEN.,  and  IF  A<>0  THEN.,  with  IF  A  THEN.. 
for  a  small  saving  in  line  space  and  a  large  saving  in 
time  (TEST  8  and  9).  When  appropriate,  one 
character  may  be  saved  by  using  IF  P<Q  THEN.. 
rather  than  IFQ>  =  PTHEN..  with  a  slight  reduc- 
tion in  dme  (TEST  10) 

G)  It  is  generally  recommended  to  drop 
variable  references  after  the  NEXT  statement. 
One  character  is  saved  and  the  lime  spent  in 
turning  the  loop  is  lowered  dramatically  (TEST 
1  1).  A  very  slight  increase  in  speed  will  occin-  by 
terminating  the  NEXT  with  a  colon  (TEST  12). 
NEXT:NEXT  is  faster  than  NEXT  J.K  and  the 
line  space  saved  by  the  latter  is  eliminated  when 
the  abbreviation  nE  is  u.sed. 

H)   Make  full  use  of  the  multiple  argument 
capability  of  statements  where  appropriate; 
e.g.  READ  M,N  instead  of  READ  M:READ  N 
saves  space. 

I)  Print  statements  will  generally  work  without 
the  semicolon  as  delimiter;  PRINT  X;"-(-";Y"  =  ";Z 
may  be  replaced  with  PRINT  X"  +  "Y"  =  "Z. 

K)  If  a  number  is  used  several  places  in  a 
program  it  ma)  save  space  to  represent  it  with  a 
variable.  In  addition,  if  the  variable  table  is  not 
exceedingly  large,  it  will  be  quicker  for  the  PET  to 
look  up  the  variable  in  the  variable  table  rather 
than  convert  the  number  to  binary  floating  point 
each  time  (TEST  13).  Note  also  that  often  it  is 
quicker  and  shorter  to  do  a  simple  operation 
rather  than  to  convert  a  niunber  to  floating  point 
(TEST  14). 

While  studying  this  problem  I  noticed  two 
cases  where  a  constant  need  never  be  defined  by  a 


variable.  One  is  the  case  of  pi,  where  the  PET  has  a 
special  key.  Notice  how  fast  it  is  assigned  (TEST 
15).  I  suspect  that  no  conversion  is  done  —  the 
floating  point  number  is  stored  in  the  ROMs. 
Almost  unbelievably  the  other  constant  is  zero.  As 
far  as  I  can  tell  the  period  (.)  can  play  the  rolls  of 
zero  (0)  on  the  PET;  e.g.  V  =  0  may  be  replaced 
with  V=  .  (TEST  16).  No  space  is  saved  but  notice 
the  substantial  saving  in  time.  Think  of  how  many 
times  the  number  zero  is  used  in  a  program!  Use 
this  trick  and  puzzle  your  friends. 

L)  Boolean  algebra  statements  may  be  used  to 
form  advanced  conditional  statements.  The  addi- 
tional line  needed  for  two  IF.. THEN. .'s  is  avoided 
by  using  IF. .OR. .THEN...  Where  possible,  though, 
I  try  to  avoid  these  statements  as  thev  tend  to  be 
slow.  Note  that  IF..THENIF..THEN..  is  equivalent 
to  IF.  AND. .THEN.,  and  much  faster  (TEST  17). 


If  a  number  is  used  several 

places  in  a  program  it 

may  save  space  to  represent  it 

witti  a  variable. 


M)  Use  of  the  ABS  statement  (absolute  value) 
may  save  time  and  space.  Replace  IF  P<2  OR  P>2 
THEN.,  with  IF  ABS(P)>2  THEN.,  and  replace  IF 
P>-2  AND  P<2  THEN.,  with  IF  ABS(P)<2  THEN.. 
(TEST  18). 

Limitation  2)  is  a  severe  one.  By  its  very  nature 
an  IF.. THEN.,  is  used  to  determine  failure  or 
.satisfaction  of  a  condition.  On  failure  the  program 
automatically  drops  to  the  next  Hne,  with  no  way 
around  it. 

One  possibility  is  to  replace  IF.. GOTO.,  with 
ON. .GOTO...  Consider  the  following  exatnple  ON 
X  GOTO  220,240.  When  X=  1  the  program  will 
transfer  to  line  220,  when  X  =  2  the  transfer  will  be 
to  240,  otherwise  the  program  will  finish  out  tiie 
line.  That  is,  we  can  make  a  conditional  bianch 
without  dropping  to  the  next  line  on  failure.  This 
has  limited  uuhty  in  replacing  IF. .GOTO.,  since 
the  argtnnent  of  the  ON  must  be  between  0  and 
255  to  avoid  an  PILLEGAL  QUANTITY  ERROR. 
The  technique  can  be  used  readily  on  flags  and 
counters  with  maximimi  value  less  than  255.  For 
other  types  of  variables,  SGN  (sign  of)  and  ABS 
may  be  used  to  keep  the  argument  in  range.  The 
following  examples  are  possible  although  speed 
and  space  will  be  saciiflced  because  oi  the  extra 
computations  required: 

Testing  if  a  flag  is  set  to  one  — 
ON  FG  GOTO.,  for  IF  FG  GOTO.. 

Detecting  a  negative  number  — 

ON  SGN(X)  +  2  GOTO.,  for  IF  X<0  GOTO.. 

Detecting  zero  — 

ON  SGN(X)  +  I  GOTO.,  for  IF  X  =  0  GOTO.. 


r-:!!ii»ite:;.vio-' 


'j^i^''^.^' 


>-/i'^,ntp:' 


Used  at  NASA, 

Kennedy  Space  Center 

With  Multiple  Applications  Related 

to  the.  Columbia  Space  Shuttle  Project 


JINI  MICRO-SYSTEMS,  Inc. 


DATABASE  MANAGEMENT  SYSTEM  DESIGN 


BOX  274  KINGSBRIDGE  STN.,  RIVERDALE,  N.Y.   10463  (212)  796-6200 
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Anoilu'f  |j<)s.sil)ilil\'  e\ists  (of  haiulliiig  coufli- 
lionals  used  la  inciemctu  or  cict  rcnicni  cuunlcis. 
Try  the  following  quick  experiment:  Enter  X=  1 
inlo  (lie  PET.  -1  will  be  printed  wlu  n  vou  enter 
?X  =  ()  is  entered.  That's  rii>ln;  an  expres.sion 
results  in  -1  if  true  and  0  iifaLsc.  Thus  the  following 
are  possible  ways  to  avoid  IE.. THEN..: 

Incrementing  counter  if  X  =  0 
CT  =  CT-(X  =  0)  for  IF  X  =  0  THEN  CT  =  CT  +  1 
(TEST  19) 

Decrementing  twice  if  Y<0 

CT  =  CT+  2*(Y<0)  for  IF  Y<0  THEN  CT  =  CT-2 

Doubling  if  Y>1 

CT  =  CT-CT*(Y>l)forIFY>2THENCT  =  CT  +  CT 

The  program  continues  on  the  same  line  whether 

the  expression  is  true  or  false.  Von  are  limited  only 
in'  your  imagination,  although  very  complicated 
expressions  will  be  much  slower  than  the  simple 
1F..THEN... 

Most  of  my  experience  has  been  in  reducing 
programs  used  tor  numerical  compulations.  Many 
compulations  invohe  a  numin'r  oflengtliv  FOR 
..NEX  I  loops.  Repetition  is  what  lakes  time,  so 
scrutinize  carefully  the  contents  of  these  loops. 
When  starling  to  condense  a  program,  liegin  on 
the  loops;  discard  o|jerations  ^vhich  may  be  done 
satisfactorily  outside  of  the  loop.  1  have  had  the 
most  success  by  starting  and  ending  loops  on  the 
same  line. 

I  hope  that  you  find  your  programming  bag 
of  tricks  lieavier  now.  I  have  never  been  able  to 


reduce  a  significant  program  to  just  one  line  l)ut 
Ell  keep  trying,  if  you  succeed  or  have  some 
additional  tricks  please  drop  me  a  line  (of  BASIC, 
thai  is). 

The  availil)iliiy  (jf  an  internal  timer  in  the  PET 
allows  timing  tests  to  be  done  conveniently.  TIS  is  a 
siring  ol  ()  digits  representing  2  l-honr  time  ( 1  022;^.^ 

—  10  hours,  22  minutes,  and  35  seconcis)  Irom  the 
time  the  machine  was  turned  on.  The  timer  ma)  be 
resel  by  entering  TI$  =  "0()0()(){)".  The  number  TI 
is  also  present  and  measures  time  in  jifiies  (l/(iO 
second).  TI$  and  TI  measme  the  .same  time,  but  in 
flilferent  inuis. 

The  difference  in  time  taken  to  execute 
diffei  ent  operations  will  usually  not  be  obvious  if 
the  operation  is  j^erlormed  only  once.  Eoi"  this 
icason  I've  placed  all  operations  in  a  FOR.. NEXT 
loop  which  will  exaggerate  any  differences.  By 
sandwiching  the  loop  between  'I  [$  =  "000000"  and 
PRINT  II  wc  ma)'  casilv'  make  timing  tests.  Bear 
in  mind  that  an  empty  loop  al.so  takes  time  which 
should  be  considered  when  making  t]uantitative 
comparisons.  Vi>i  reproducible  results,  pertorm 
the  tests  on  a  PET  immediately  after  tinning  it  on 

—  don't  initialize  the  DOS  VVEDOE  or  the  PRO- 
GRAMMER'S I'OOLKl  E  as  these  will  affect  the 
execution  time. 

All  results  shown  for  PET  BASIC  2.0  (upgrade 
ROM).  Diflerences  which  are  less  than  two  jiffies 
may  not  be  significant.  © 


Wondering  where  to  find  programs  for  your  new       ^^1  ^5 


*) 


CREATIVE 
SOFTWARE 


is  your  source  for  VIC  programs. 


Our  Introductory  Offer  .  .  . 

THREE  CHALLENGING  GAMES 
on  cassette 

•  Seawolf 

•  Bounce  Out 
.  VIC  Trap 

READY  TO  LOAD... FUN  TO  PLAY 


Write  or  phone  for  information  on  our 
other  games,  fiousehold  utility  and 
educational  programs  for  your  VIC. 


$24.95 

AddSl  50  for  shipping/handling 
Calif  residents  add  Sales  Tax 
MasterCard  and  VISA  orders  accepted 


CREATIVE 
SOFTWARE 


20 r  San  Antonio  Circle.  n27Q 
Mountain  View.  CA  94040 
(415)948-9595 
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4  new  products  from 

Matrix 


SUM 


STATISTICS    APPLICATIONS 
FOR    TECHNICIANS 

Here  IS  a  package  that  ts  sp  state-of-ttie- 
afl  Itial  many  ol  Ihe  statistical  technipues 
implemented  ttere  are  not  even  in  ttte  text- 
books yet.  STAT  is  a  set  of  prografiis  tor 
perlorming  a  large  portion  of  itie  mosi  Ite- 
quertiy  used  statistical  inference  mettiods 
Data  can  be  entererJ  and  stored  on  four  dit- 
tereni  types  oi  data  dies  Ttiese  data  liies 
can  be  moijilied  also  The  statistical  pro- 
cedures auailabie  m  ttie  package  inclurie  the 
following  parametric  inference  procedures 
SUMMARY  STATISTICS  for  eacti  data  file 
and  dale  set  including  Itie  mean  and  stan- 
dard dewialion. 
CONFIDENCE  INTERVALS  lor  the  following 

(1)  Itie  mean  of  a  normal  population  (both 
wilfi   and   without   the   variance   i<nown). 

(2)  the  variance  of  a  normal  distribution 
(both  wilti  and  without  We  mean  known) 

(3)  the  parameter  (mean  time  to  failure)  of 
an  exponential  dislnbution.  (4)  Itie  para- 
meter (proportion)  of  a  binomial  distribution 
(5|  the  ditlerence  of  two  normal  means  (for 
various  combinations  ol  assumptions  about 
Ihe  variances  of  the  popufalions)  and  I6l  for 
Ihe  ratio  of  two  normal  variances. 

TESTS  OF  HYPOTHESES  about  (Da  normal 
mean  with  various  cases  correspondrng  to 
possible  assumptions  about  the  vatiance. 
(2)  the  ditference  in  two  normal  means 
(vanoys  casesl  and  (3i  the  raiio  ol  two  nor- 
mal variances 

TESTS  OF  THE  EXPONENTIAL  IVIEAN  (mean 
lime  to  failure)  and  RATIO  OF  I^EANS. 
TESTS    OF    THE    BINOMIAL    PARAMETER 
(proporlioni     and     BIFFERENCE     OF 
PARAMETERS 

MULTIPLE  REGRESSION,  including  eslima- 
lion  ol  coellicienls.  estimation  ol  llie  error 
variance,  and  lesl  of  significance  of  the 
regression 

ANALYSIS  OF  VARIANCE  for  one-way  and 
balanced  two-way  designs,  including  inler- 
aclion 

The  software  is  uscr-lriendly.  allowing 
easy  recovery  Irom  errors  and  selection  ol 
alternate  analyses,  as  desired  The  users 
interaction  is  entirely  menu  driven,  wilh  er- 
ror recovery  features  An  extensive  user  s 
manual  introduces  the  statistical  inference 
procedures  used,  and  gives  worked  ex- 
amples lor  each  situation  considered,  ilfus- 
traling  lypicai  applicalions  These  worked 
examples  serve  as  a  pattern  and  allow  Ihe 
reader  to  check  his  use  ol  Ihe  programs 
The  user  s  manual  gives  complete 
documentation  ol  the  programs  anc  pro- 
cedures used  in  Ihem.  Ail  lormulae. 
algorithms  and  procedures  are  listed  and 
referenced  lo  commohfy  available  stalislical 
literature 

A  notable  feature  ol  Ihe  package  is  inclu- 
sion ol  very  ellicient  routines  tor  the  compu- 
lalion  of  probahilities  and  quanliles  lor  the 
most  common  slanstical  distributions,  in- 
cluding normal,  binomial,  chi-square.  i  and 
F  Thus  Ihe  user  is  not  required  lo  lurmsh 
tabular  values  '  Irom  outside  sources 
when  performing  statistical  analyses  with 
Ihis  package  STAT  complete  with  all  docu- 
mentation IS  $200 

APPLE  II  APPLESOFT  and  at  leasl  one  drive 
APPLE  II  PASCAL  SYSTEI^ 
COMMODORE  32K  wilh  4040/8050  drive 
Radio  Shack  Mod  ill  and  CP/fVI  compadbility 
by  lall 


IVIACHINE  SPEED  "BASIC" 

CALC  was  designed  lo  provide  pro- 
grammers ol  microcomputers  with  a  port- 
able language  that  combines  the  program- 
ming ease  of  the  higher  languages  wilh  the 
speed  and  flembility  ol  assembler  program- 
ming CAlC  is  totally  portable  on  Ihe  Com- 
modore and  APPLE  II  compulers  This 
means  that  CALC  source  code  written  on  an 
APPLE  II  will  run  as  is  on  a  Commodore 
machine  and  vice  versa 

When  possible  CALC  makes  direct  use  ol 
Ihe  HASIC  ROM  machine  language  routines 
in  Ihe  Commodore  and  APPLE  II  In  essence. 
CALC  provides  access  lo  Ihe  power  in  Ihe 
BASIC  ROMs  without  the  overhead  ot  the 
BASIC  inierpreler  This  includes  floating 
poinl  arithmetic  and  afl  library  functions  In 
addition,  we  have  added  features  thai 
BASIC  does  not  have  These  mclude  true  in- 
teger arithmetic  and  machine  speed  siring 
handling  wilh  search  and  replacement 
teatu  res 

CALC  can  fetch  and  replace  BASfC 
variables  and  arrays  by  name  The  program- 
mer indicates  what  is  to  be  done  using  sim- 
ple keywo'd  commands  [ADD  MULT  SIWE. 
etc.)  and  leaves  all  register  sel-up  bit- 
formal  and  Ihe  like  lo  CAIC  The  object  code 
resulting  from  CALC  programs  is  very  com- 
pact and  consists  ol  direct  caffs  to  the 
BASIC  ROMs  or  to  Ihe  CALC  runtime 
package 

CALC  comes  in  4K  of  PROfil  conlaining 
a  relocataole  runtime  package  and  a  very 
compfele  Trace  Window  feature  lor  debug- 
ging CALC  programs  CALC  produces 
romabfe  6502  code  thai  does  not  require  the 
CALC  developmeni  PROM  10  funclion.  Pro- 
grams wrilten  in  CALC  v;ill  run  on  any  stock 
PET  or  APPLE  CALC  comes  with  a  60-page 
manuaf 

CALC  PROM  on  Commodore  is  $1 15  in- 
dicate 3  0  or  4  0  BASIC.  40/80  column 
screen  and  rom  sockets  $9000  SAOQO  or 
SBOOO 

CALC  on  APPLE  H  via  qualify  slot  in- 
dependent board  IS  S160 

CALC  manual  by  itself  is  SlO 

CAIC  lequies  Iteei  Mae  Maon  Assenttei  (Tape  a 
Disk  »erSOi| 


rTlr 
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MULTf-KEY 
MACHINE  LANGUAGE 

A  6502  machine  language  in-memory 
sorting  algorithm  o'  commercial  quality  is 
available  as  part  ol  a  new  utility  eprom  for 
PET  and  APPLE  owners  Most  sorts  are 
accomplished  in  (ess  than  a  second  and  very 
large  sorts  lake  only  a  few  seconds  The 
algorithm  is  a  diminishing  increment  inser- 
tion sort,  with  optionally  chosen  increments 
This  algorithm  has  Ihe  advantage  of  being 
significantly  faster  (bul  not  much  longer) 
than  simpfer  ones,  and  significantly  smaller 
(but  not  much  slower)  than  more  compli- 
cated ones  IVIoreover  unlike  some  of  Ihe 
more  complicated  algorithms  there  are  no 
conditions  under  which  the  performance  of 
this  sort  degenerates  or  iaifs 

SORT  IS  inteffigent  lo  the  degree  thai 
almost  no  user  set-up  operations  are  re- 
quired SORT  handles  integer,  ffoatmg-poinl 
and  slnngarrays.  as weltas multiple dimen- 
sidned  arrays  wilh  equal  ease  In  addition 
multi-key  sorting  ol  siring  arrays  has  been 
enabled  The  user  may  specify  Ihe  character 
within  a  string  to  begin  sorting  on  and  how 
many  characters  are  10  be  evaluated  SORT 
IS  capable  of  performing  up  to  twenty  ot 
these  muiti-key  sub-sorts  Ion  matches 
found)  at  the  same  time  This  muili-'evel 
20-KEY  capacity  lor  string  arrays  greatly  in- 
creases the  uses  to  which  SORT  can  be  pul 

SORT  comes  as  part  of  a  utifity  EPROfvl 
that  also  includes  a  hi-speed  machine 
language  text  screen  dump  Compfele 
inslruclions  for  insfaflafion  and  use  are  in- 
cfuded 

SORT  IS  avaifaOie  lor  large-keyboard 
PETS  Onfy  One  ROf/l  will  work  lor  BASIC 
3.0  &  4  0.  40  or  80  column  screens  When 
ordering  you  need  only  to  indicale  which 
ROM  socket  address  in  PET  you  prefer 
EPRDM  IS9000  SAOOO  or  SBOOO)  PET 
SORT  EPROM  at  hex  59000  location  if  you 
do  not  specily  PET  EPROM  price  is  S56  00 
(postpaid! 

SORT  IS  available  on  ihe  APPLE  II  v;a  a 
top  quality  fully  socketed  EPROM  hoard 
that  IS  slot  indepEndenl  The  MATRIX  APPLE 
board  includes  a  furchon  driver  thai  sup- 
ports up  10  IB  EPROM  based  functions  m 
case  you  would  (ike  lo  use  your  own  EPROM 
m  place  ol  ours  EPROM  board  with  SORT, 
text  screen  dump  and  function  driver  are  afl 
slot  independeni  and  may  be  used  in  any 
slot  excepi  0  Price  APPLE  CARD  $110  00 
(postpaid) 


Matrix 

software 


315  Marion  Avenue.  Big  Rapids.  Ml    49307 
(616)  796-2483  Of  796-0381 


VISA 

Dealer  Inquiries  Invited 


TOTAL   BUSINESS    SYSTEM 

BOO'KKEEPER  was  designed  Oy  a  leam  ol 
accountant;  and  businessmen  and  then 
□  rogrammed  especially  for  microcomputers 
This  IS  not  hand-me-down  software  from 
mainframe  computers  BOOKKEEPER  is  a 
lotafiy  integraled  management  and  account- 
ing system  !hat  is  available  now  on  the  more 
popular  micro  systems 

This  series  of  inierlockmg  programs  is 
menu-driven  and  self-prorapfing  v/i|h 
relative  file  structure  implemented 
throughout  m  some  versions  machine 
language  routines  have  been  used  to  pro- 
vide more  elficieni  operation  The  system 
employs  slate  oMhe  art  lechniquesand  has 
been  designed  to  be  user-frieiidfy  No 
knowledge  of  accounting  or  compulers  is 
required 

We  believe  ihe  system  can  be  operated 
using  liltle  more  than  Ihe  screen  prompts 
But  lor  compleieness  our  f/ATRIX  User 
Guide  (two-inch  ring  bmoeri  contains 
almost  200  pages  of  delails  on  the  BOOK- 
KEEPER system  plus  a  helplul  introduclion 
to  ousiness  accounting  princip  es  We  Sug- 
gest thai  you  send  tor  a  more  complete 
description  ol  BOOKKEEPER  or  invest  m  a 
copy  of  the  User  Guide  There  is  room  here 
only  lor  a  general  description 

BOOKKEEPER  is  available  tor  both  SER- 
VICE and  RETAIL/WHOLESALE  liims  This 
total  business  system  contains  Ihe  follow- 
ing 375  General  Ledger  accounts  (ten 
deparimenis  with  accompanying  revenue 
and  expense  accounts).  Accounts  Receiv- 
able fife  with  mainlenance  and  report  cap- 
abilities (1000  accounts)  PayrofI  with  all 
federal  withholding  computed,  state  and 
local  income  lax  capabililies  lor  all  lilty 
stales  HOD  employeesi  Cash  Receipts  and 
Cash  Disbursements  programs  that  keep 
track  ol  inveniory  sales  by  department 
Sates  Tax  computations  Receipts  and 
Invoices:  Accounts  Payable  fife  with 
mainlenance  and  report  capabililies  (100 
accounts)  The  system  also  generates  and 
prints  valuaPfe  management  reports  such  as 
Deparimenla  Budgeting.  Prolit  and  Loss 
Slalemenis  by  Deparlmenl.  the  Iradiltonal 
Chan  ol  Accounts  Summalion  (Trial 
Balance!  and  Financial  Reports 

The  Relail/Wholesale  version  ol  BOOK- 
KEEPER includes  a  perpetual  mvenlory  con- 
trol system  and  permits  poml-ol-sale 
invoices. 

BOOKKEEPER  is  available  now  on  the 
COMMODORE  8032/8050,  tSK  APPLE  ll-l- 
aiid  RADIO  SHACK  Model  III  computers 
CP/M  compalible  version  available  by 
September 

The  BOOKKEEPER  system  retails  al 
S1000  0D. 

Bookkeeper  manual  by  itself  <s  $20.00. 
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TEST  1: 

1  GOTO 3 

2  RETURN 

3  TI$="000000" 

n  FORJ=0TO999:GOSUB5:NEXT 

5  PRINT  TI:END 

6  RETURN 

TI=149 


n   FORJ=0T0999:G0SUB2:NEXT 


TT=132 


TEST  2: 

1  TI$="00O000" 

2  FORJ=OT0999 

3  Y=X 
n  X=Y 

5  NEXT 

6  PRINT  TI 

TI=233 


1  TI$="00OOOO" 

2  FORJ=0Tn999:Y=X:X=Y:NEXT 

3  PRINT  TI 


TI=223 


TEST  3: 

1  TI$="000OOO" 

2  IFTI<3600THENJ=J+1 :G0T02 

3  PRINT  J 

J=1772 


10000  TI$="OOOO0O" 

20000  IFTI<3600THENJ=J+1 :G0TO20n00 
30000  PRINT  J 
J=1677 


The  following  tests  should  be  placed  between 

1  TI$="000000 

and 

5  PRINT  TI 


TEST  n 
3  FORJ=0TO999:AA=BR:NEXT 
TI=1J49 


3  F0RJ=0TO999:A=R:NFXT 
TI=143 


TEST  5 

2  DIM  AC999) 

3  F0RJ=0T0999:3=A(J):R=A(J):NEXT 

TI=507 


3  F0RJ=0TO999:S=A(J):R=S:NEXT 


TEST  6 
3  FORJ=0TO999:A=(B»C) :NEXT 
TI=222 


3  FORJ=0TO999:A=B*C:NEXT 
TI=199 


TEST  7 

2  B=2:C=2 

3  FORJ=0TO999:A=l/CB*C):NEXT 

TI=M78 


3  FORJ=OT0999:A=1/B/C:NEXT 
TI=499 


TEST  8 

2  A=2:B=3 

3  FORJ=0T0999:IFA<>BTHENNEXT 

TI=206 


3  FORJ=OT0999:IFA-BTHENNEXT 
TI=177 
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TEST    9 

2  A  =  2 

3  FORJ=0TO999:IFA<>0THENMEXT 

TI=231 


3   FORJ=nT0999:TFATHENNEXT 
TI=1 10 


TEST    10 

2  P=2:Q=3 

3  FORJ=OT0999:IFQ>=PTHENNEXT 

TI=206 


3  FORJ  =  0TO999:IFP<QTHENNJEXT 
TT=203 


TEST  11 
3  FORJ=0TO999:NEXTJ 
TI=79 


3  FORJ=0T0999:NEXT 
TI=63 


TEST  12 
3  FORJ=0TO9999:NEXT 
TI=684 


3  FORJ=0TO9999:NEXT: 
TI=677 


TEST    13 

2  A=.875 

3  FORJ=0TO999:B=.875:NEXT 

TI=732 


3  FORJ=0TO999:B=A:NEXT 
TI=1iJ3 


TEST  ^^ 
3  FORJ=OTn999:B=. 875: NEXT 
TI=729 


3   FORJ=0TO999:B=7/8:NEXT 
TI=355 


TEST    15 

2  A  =  7r 

3  FORJ=OT0999:B=A:NEXT 

TI=142 


3  FORJ=OT0999:B=7T:NEXT 
TI=126 


TEST  16 
3  FORJ=OTOg99:V=0;NEXT 
11=167 


3  FORJ=0TO999:V=, :NEXT 
11=131 


TEST  17 

2  A=1;B=2:C=3 

3  FORJ=OT0999 : IFA<BANDA<CTHENNEXT 

TI=468 

TEST  18      ■ 

2  P  =  1 

3  FORJ=OT0999:IFP>-2ANDP<2THENNEXT 

TI=537 


3  FnRJ=0TO999:IFA<BTHENIFA<CTHEN 
NEXT 

TI=341 


3  FORJ=0TO999:TFABS(P)<2THENNEXT 
TT=256 


TEST  19 
3  FORJ  =  0Tn999:IFX  =  0THENCT=CT+1  : 
NEXT 

TI=410 


3  FORJ=0TO999:CT=CT-(X=0):NEXT 
TI=362 


DYNACOMP 

Quality  software  for*: 

ATARI  TRS-80  (Level  II)** 

PET  NORTH  STAR 

APPLE  n  Plus  CP/M  Disks/Diskettes 


CARD  GAMES 


BEUDGE  2.0  f  Ai^oUlbk  lot  til  COmpUltn)  Prices  S17.95  i;taatHty$2\.9i  DUkedf 

An  all'inclLiiivE  vtriion  of  ihii  mo^i  popuSu  of  caiid  B.amc;  Thn  program  boih  BIDS  and  PLAYS 
eilher  tonttacl  g[  duplicaic  bridge.  Dtper^ding  on  the  conti,ai:i,  >oui  comtJUtcr  OppOticnls  will  cilhc: 
play  Ihr  offcnsr  OR  defense  Ifyoubidtoo  higK,  Ihecompuler  wi^Ji  double  your  c^nlracl!  BRIDGE  2,0 
prt)vid«  challcnaina  cnicnainmcni  fo(  advanced  players  and  ii  an  excelenl  karning  tool  for  the  bridge 
nosice.  See  the  softv^are  revie*  in  BO  Software  Cniiquc. 

HLARTS  1.5lAvtiI*bk  for  ill  computers)  Price:  S]5.9SCuKtte/SI9.95  DUkttu 

An  cxi:^t[ing  and  entertaining  computer  ^er&icn  of  ihU  popular  card,  game  Hrarti  ii  a  I  rick -oriented 
game  in  which  ih(  purpose  is  not  lo  uke  any  heans  or  ihe  qunn  of  spadts.  Play  ag&insi  t*  o  campuier 
opponcnls  who  itz  armed  with  hard-IO-bcal  playmg  jliaiegies,  HEARTS  ] .!  ;»  an  ideal  game  fot  in- 
troducing Ihe  uniniiiiled  (yout  spouwl  to  compulcrs.  Sec  the  loftwire  revue*  m  SO  Software  Critique. 

STUD  POKER  (Altii  oaly)  Prtcc:  S11.»5  CiaMtie/SI5.9S  DUkciu 

Thii  n  Ihr  cLiuic  gambler^  ^aid  fame.  The  compulet  deah  !tic  cirdi  one  at  a  time  and  you  (and  the 
computer)  bei  on  what  you  kc.  The  computer  does  not  cheat  and  itsfoHy  t?ets  the  odd's,  Ho>»ever.  i! 
sometimes  bluffs^  .AUo  indudcd  ii  a  five  card  finv^  poker  bfitmft  praai:e  F>rogiam.  This  package  will 
run  on  a  i6¥i  ATARI.  Cgiot,  graphics,  sound. 

POKER  PARTY  (Available  for  ill  compulrrs)  Price:  Ul.SS  Ciuetle/S21.95  DLikeltc 

POKER  PARTY  is  a  draw  poker  simjlation  baicd  on  Ihc  book,  POKER,  by  Oswald  JacOby.  This  ii 
the  most  comprehensive  version  available  for  microcompuieis.  TSe  party  tonsists  of  yourself  and  Vi« 
other  (computei)  pliyefi.  Each  of  ihcic  playcrs  {you  will  gel  10  kniNw  ihcm>  hat  a  different  ^personality 
m  Ihe  form  of  a  varying  propensily  lo  bluff  or  fold  under  pressure,  P;aci!ce  with  POKER  PAKTV 
'before  going  to  that  enp^nsi^e  jame  tonighl^  Apple  Casiette  and  diskeite  ^erllons  require  a  JZ  K  {or 
largcO  Apple  It- 

CRIBfiACE  2.0  URS-AO  onlj)  Price:  S N.95  CuHm/SlS.95  Dlikciw 

This  is  siinply  the  hni  ctibbage  game  available.  Il  is  an  excdieni  prOjram  \ot  the  ^bbage  playei  m 
search  of  a  worihy  opponent  ai  well  as  for  the  TiOT-icc  wishing  m  improve  ^lii  gamc-  The  graphiirs  arc 
superb  and  assembly  language  routine^  provide  rapid  execution.  See  the  software  revie*  in  BO  Software 
Critique. 

THOUGHT  PROVOKERS 

MANAGEMENT  SIMULATOR  (Auri,  North  Star  Mud  CP/M  only)        Price  JlQ.gs  Cautitf 

SZ3.95  Dlakcltr 
This  program  ts.  both  an  escelleni  teaching  tool  as  well  as  a  sdmulating  intrllcclual  game.  Based  upon 
similar  games  played  at  graduaie  buiir.ess  schools,  each  player  or  if  am  comrols  a  company  m  hich  man  ■ 
ufaclurers  ihrrc  products.  Each  pUyt:  attempts  to  DUtperfDrm  his  competitors  by  selling  selling  pTiccv. 
produciiort  volumes,  marketing  and  design  etpenditiites  eli:  The  moiE  successfijl  Hrm  is  the  one  with 
ihc  highest  Slock  price  when  the  simulation  cndi 

FLIGHT  SIMULATOR  (Avilbbk  for  all  compulers)  Price:  in.95C»»Mite/Jll.«DUli*itf 

A  realistic  and  entensivc  mathcmancal  simulation  of  uke-off,  Oight  and  laiadmg.  The  program  litiliics 
aerodynamic  tCLuaLiorv!  and  the  charactehsiicsof  a  real  airfoil  Vou  can  practi<;e  mstrumenl  approaches 
and  navigation  using  radiali  and  compass  headings.  The  more  advanced  fljer  can  also  perform  loops. 
half-roUs  and  similar  aerobatic  maneuvers.  Although  this  proaram  does  not  employ  graphics,  it  is  cs- 
cilins  and  very  addictive.  See  the  soflwaie  review  in  COMPUTRONICS, 

V  A  LDF.Z  (AvttUlble  for  ill  compulrrs)  Price:  S IS-M  t«Melte/S19.95  DItlieltr 

VALDEZ  IS  a  corttpuicr  siniuliiion  of  supertanker  navigation  in  the  Piirice  William  Sound/ValdeJ 
Narrows  region  of  Alaika  Included  tn  this  limulalion  is  a  reahitic  and  e^Memive  216  i^  25b  element 
map.  poriionsof  which  may  be  viewed  uiina  the  ship's  alphanumeric  radar  display  The  motion  of  the 
ship  itself  IS  accurate!)  modelled  mathrmati^ally.  The  limuUiion  aUo  contains  a  model  for  the  tidal 
paltcrrvi  in  the  region^  a^  «ell  as  other  traffic  (outgoing  tankers  and  drifting  icebergs).  Chart  your 
course  froin  ihc  Gulf  of  Alaska  to  Valdci  Kirbor!  See  the  iofiwire  revie*  in  SO  Software  Critique, 

BACKGAMMON  2.0  (Atari.  North  Slir  and  CP/M  on'j)  Price:  S14.99  CM«iie/J]a.»5  Dtkeite 
This  projjram  rests  your  backgammon  skills  and  will  also  improve  yOut  |artie.  A  human  can  compete 
ligtinsi  a  computer  or  agamsl  another  human  The  computer  can  even  pliy  i1»elf-  Either  the  human  or 
the  computer  can  double  or  generate  dice  rolls.  Boaid  positions  can  be  ceaied  or  saved  for  replay, 
llACkGAMMON  2,0  is  pliytd  in  accordance  with  ihcofficisl  tylc)  of  backgammon  and  is  sure  to  pro- 
vide many  fa.scinating  sessioni  of  hackigammon  play. 

CHECKERS  3.0  ^PET  only!  Price:  Slt.'WC«»«iie/SM.«  Dliken* 

This  is  one  of  the  most  challenging  checkers  programs  available.  It  haa  10  levels  of  play  and  allowj  the 
uier  to  change  skill  levels  at  any  time.  Though  providing  a  very  tough  game  at  level  4-i.  CHECKERS 
3.0  :i  practically  unbeatable  at  levels  9  and  10, 

CHESS  MASTER  ( Nofth  Star  aod  TRS-M  only)  Prtcc  U9.n  Caiaeiie  'S13.M  DUk«ile 

Thii  complete  and  very  powetfu!  program  provides  Tive  levels  of  play  It  includes  castling,  en  passifll 
captures  and  the  promotion  of  paw  ni.  Additionally ,  the  board  maj  he  preset  before  the  start  of  play , 
permitting  the  examination  of  "book"  plays  To  maximuce-ieculion  speed,  the  program  is  wntten  in 
assembly  language  (by  SOPT\^  ARE  SPECIALISTS  of  California).  Full  graphics  arc  employed  in  the 
TRSSiO  version,  and  two  widihs  of  ilphanumcric  display  are  provided  in  Bccoimnodata  North  Star 
useri. 

NOMISOES  JIGSAW  (Atari.  Apple  and  TRS-80  only)  Pri«:  S16.95  Cmmik/SIO.QS  Dlaketie 
A  Jigsaw  puzzle  on  your  computer:  Complete  the  puzzle  by  selecting  your  pieces  from  a  table  consilting 
of  60  different  shapes.  NOMINOES  JIOSAW  is  a  urtuoso  programming  effort.  The  graphics  are 
superlative  and  the  puule  will  challenge  you  with  iis  three  leveK  of  difficulty.  Scoring  is  based  upon  the 
number  of  guesses  taken  and  b>  the  dLfficulty  of  the  board  setup 

MONARCH  (Atari  only)  Pric*:  SI '-«  Ca»«ite/*1S.«  Dbkrtie 

MONARCH  ui  a  fascinating  economic  simulation  requiring  you  to  survn,e  an  g-year  term  as  your  na- 
tion's leader.  You  determine  the  amount  of  acreage  devoted  to  induHnal  and  agricultural  use.  how 
much  food  to  distribute  10  the  populace  and  ho*  much  should  be  spent  on  poLution  control.  Vou  *  dl 
nnd  that  all  deciuons  mvolve  a  corn;jromi^c  and  that  ii  is  not  caiy  to  make  everyone  happy, 

CHOMP-OTHELLO  (Atari  only)  Frttt:  Sll.93CH«Mf/Sls.«  Dlikttie 
CHOMP-OIHELt  O?  It  s  really  two  challenging  gamci  m  one  CHOMP  is  similar  In  concepi  to  NIM; 
you  must  bite  off  part  of  a  cookie,  but  avoid  taVing  the  poisoned  portion  OTHtilUO  is  the  popular 
board  game  set  10  full)  utilise  the  Atari's  graphics  capability  ll  \%  also  vei>  hard  to  beat'  ThM  package 
U'ill  run  on  a  I6K  system.  


DYNACOMP  OFFERS  THE  FOLLOWING 

•  widest  variely 

•  Guaranteed  quality 

•  Fastest  delivery 

•  Friendly  customer  service 

•  Free  catalog 

•  24  hour  order  phone 


AND  MORE. 


5TARTREK  i.l  (AvalJabk  for  all  compulen)  Prtcc:  SI  l .95  CaxMllc/Sl J .9i  Dbkciic 

This  is  Ihc  classic  Startrek  stmuiation.  but  with  several  new  feaiurci  Per  Dtamplc,  the  Klingons  no* 
shoot  at  the  Enterptiie  without  warning  while  itiio  attacking  starbaves.  in  other  quadrants.  The 
Klingons  also  attack  with  both  light  and  heavy  cruisers  and  move  when  shot  al!  The  situation  is  hectic 
when  fhc  Enterprise  is  bejieged  by  three  heavy  cruiwrs  and  a  starbase  S,O.S  i^  received;  TheKltngonv 
get  even!  See  the  software  reviews  in  A.N.A.L.O.G.,  SO  Software  Critique  and  Game  Merchandising. 

BLACK  HOLE  ( Appk  oaly)  Price:  SI  4.9S  CKucitc/S]a.9S  Dliktitc 

This  is  an  exciting  graphical  simulation  of  the  problems  involved  in  closely  observ  ing  a  black  hole  w  ith 
a  space  probe.  The  object  is  to  enter  and  maintain .  for  a  prescribed  time,  an  orhii  close  to  a  small  black 
hole.  This  is  to  be  achict  ed  vkjihout  coming  so  near  the  anomaly  that  the  iidal  stress  destroys  the  probe. 
Control  of  She  craft  n  realiiltcally  simulated  using  side  jci*  for  rotation  and  main  thruslcrs  for  accelera- 
tion. This  program  employs  Hi-Res  graphics  and  is  educational  as  well  as  challenging 

SPACE  TILT  ( Appk  and  Aliri  only)  Price:  SIO.H  Cu«cl[r/St4.95  I>ljkcltr 

U^e  the  game  paddles  Eo  tilt  the  plane  of  the  TV  screen  lo  "roll"  a  ball  inloa  hole  in  Ihe  screen  Sound 
simple?  Not  when  the  hole  gets  smaller  and  smaller!  A  buili-in  timer  allows  )ou  lo  measure  your  skill 
against  others  in  this  habit-forming  action  game. 

MOVING  MAZE  (Apple  ortly)  Price:  $  |*.*5  C*witc/Ji4.95  DWeit* 

MOVING  MAZE  employs  the  games  paddles  to  direct  a  puck  from  one  side  of  a  maze  to  the  other. 
However,  the  maze  is  dynamically  (and  randomly)  built  and  is  continually  being  modified.  The  objec- 
tive is  to  cross  the  maze  uiihout  touching  {or  being  hit  by)  a  wall.  Scoring  is  by  an  elapsed  time  in^ 
dicator,,  and  three  levels  of  play  arc  provided, 

ALPHA  FIGHTER  (Atari  only)  Price;  U*M  Cmwnt/i  MM  DUlelte 

Two  excellent  graphici  and  action  programs  m  one!  ALPHA  FIGHTER  requires  you  to  destroy  ihe 
alien  slarships  passing  through  your  sector  of  the  galaxv.  ALPHA  BASE  is  in  Ihc  path  of  an  alien  UFO 
invasion:  let  five  UFO'sgei  by  and  the  game  ends.  Both  games  require  the  joystick  and  get  progressive^ 
ly  morcdirriculi  the  higher  you  score!  ALPHA  FIGHTER  wUI  run  on  UK  systems. 

INTRUDER  ALERT  ( Auri  only  >  Price:  i  ii,95  Caa«itc/syi,95  DUkettc 

This  is  a  fast  paced  graphics  game  whi^h  places  you  tn  the  middle  of  the"Dreadsiar"  having  just  stolen 
ili  plans.  The  droidi  have  been  alerted  and  are  dilei;ted  to  destroy  you  al  all  cOsts.  Ycu  must  find  and 
enter  your  ship  to  escape  with  the  plans.  Five  levels  of  difficulty  arc  provided,  INTRUDER  Ai.ERT  re- 
quires a  joystick  and  v^ill  run  on  16K  systems, 

GIANT  SLALOM  (Atari  Only»  Price:  SI4.9S  CMKtie/$l8.95  niihrtt* 

This  real-time  action  igamc  is  guataniccd  addictive!  Use  the  joystick  to  control  your  path  through 
slalom  courses  consisting  of  both  open  and  closed  gates  Choose  from  diffcicnl  levels  of  difficulty,  race 
against  other  players  or  simply  lake  practice  runs  against  the  clock.  GlAl^T  SLALOM  viitl  run  on  l^K 
systems. 

TRIPLE  BLOCKADE  (Atari  only)  Pricr:  S14.H  CuKite/SII.M  EHikni* 

TRIPLE  BLOCKADE  is  a  i»o-to-three  player  graphics  and  sound  acnon  g»mr-  )i  is  based  on  the 
classic  video  arcade  game  which  millions  have  enjoyed.  Using  the  Atari  joysticks,  the  object  is  to  direct 
your  blockading  line  around  ihc  screen  without  running  into  your  opponent(s).  Although  the  concept  ll 
simple,  the  combined  graphics  and  sound  effect  lead  to  "high  anniety" 

GAMES  PACK  1  (Available  for  all  computers)  Price:  SlO.95  CHSKt1e/Sl4.99  Dlikeltc 

GAMES  PACK  1  contains  the  classic  computer  games  of  BLACKJACK,  LUNAR  LANDER.  CRAPS. 
HORSERACE.  SWITCH  and  more.  These  games  have  been  combined  into  on:  large  program  for  ease 
in  loading.  They  are  individually  accessed  by  a  convenient  menu.  This  collection  a  woith  the  price  just 
for  ihe  DYNACOMV  version  of  BLACKJACK, 

GAMES  PACk  II  (Available  for  lil  cotnpultn)  Price:  SI0.95  Cawlle/SH,93  Dlikellc 

CA.MES  PACK  11  includes  the  games  CRAZY  EIGHTS,  JOTTO.  ACEV-DUCEY.  LIFE.  WUMPUS 
and  others.  As  with  GA.MES  PACK  I.  all  ihe  games  are  loaded  as  one  program  and  are  called  from  a 
menu.  You  will  pariiculady  enjoy  DYNACOMP's  version  of  CRAZY  EIGHTS, 
Why  pay  S7,93  or  more  per  program  when  you  can  b.iy  a  DYNACOMP  collection  for  juil  S10.957 

MOON  PROBE  ( A«rt  only)  Price:  SI  I.W  Cm»ct1(/S15.«  Dbkelle 

This  ii  an  extremel)  challenging  "lunar  lander"  program.  The  user  must  deep  from  Orbit  to  land  at  a 
predetermined  target  on  the  moon's  surface.  You  control  the  ihrust  and  otieniatEon  of  your  craft  plus 
direct  the  rate  of  dCHCnl    and  approach  angle. 


ADVENTURE 


CRANSTON  MANOR  ADVENTURE  (North  Slir iniJ  CP/M  oaly)  Prict:  Sli.M  Utakciic 
At  l*Si;  A  comprehensive  Adventure  game  for  Notlh  Star  and  CP'M  sjitems,  CRANSTON  MANOR 
ADVENTURE  takes  you  mlo  mysterious  CRANSTON  MANOR  where  you  attempt  to  gather 
fabulous  treajuics.  Lurking  tn  the  manor  are  wild  animals  and  robots  who  wilt  not  give  up  the  treasure* 
without  a  fight.  The  number  of  rooms  is  greater  and  the  associated  descriptions  arc  much  more 
elaborate  than  the  current  popular  series  of  Adventure  programs,  making  this  game  the  lop  in  in  class. 
Play  can  be  stopped  at  any  time  and  the  status  stored  on  diskette. 


ABOUT  DYNACOMP 

DYNACOMP  is  a  leading  disiribuior  of  smail  sysiem  sofiwaic  with  salts  spanning  the  world 
(currcnily  tn  txcess  of  40  counirics)-  Dunng  the  past  two  years  v,c  have  greatly  enlarged  the 
DYNACOMP  produci  line,  bui  have  maintained  and  improved  our  high  level  of  quality  and 
customer  suppon,  Tiie  achievemetii  in  quality  is  appartm  from  our  many  repeal  cusit^mcrs 
and  the  software  reviews  in  such  publicalioiis  as  COMPUTRONtCS,  BO  Software  Critique 
anti  A.N.A.L,O.Ci.  Our  customer  suppon  is  as  cloie  ai  your  phone,  ii  is  always  fiiendly. 
The  staff  is  highly  trained  and  always  willing  to  discuss  products  or  give  advice. 


PFT.     TRS-HO.    yOfiTHSTAR.     CP  Si    and    IBM    are    fegislrrrd    Itaiienomes    andorirodemprks.       *nRS-30diskenes  art  nal  supplied  w^lh  DOS  or  BASIC. 


BUSINESS  and  UTILITIES 

SptLUir ARn**^  ICP/M  Ollj )  frtrr:  SIW.H  Dtik 

S?MlCilARDgii.ii  Kiolui'ioniU't  ruo  product  *hicii  ik'HM^  ific  iikliit  o(  fOut  -(uhrt^i  woi4  prg>,-T(Mn|  )>>'fi"  c'^OPP 
STAR,,  MAGIC  V>  ANn.  ELECTRIC  PENCIL.  T£XT£D  EDJIOR  II  And  flihml  Wi<tir;i  cniiiery  in  AucmH^  Imilljjic. 
^I'tLLfjC'^HP^^  Fip>dF>  iiiUtU  Ibt  uw(  in  fLminiun:!  tpriiint  ■r>d  ijpofrirphii:!]  CEion  t-y  compirmf.  ucti  boid  of  [he 
iril  aiunil  «  dK1ionw>  tnp«ndj.b]<|  o:f  otec  20.000  ct  Ehf  moii  ipmmDn  Fnihiih  HtitiJi  Wciid-ii  tliiwuini  ifi  ifi;  Uii  bui  nUL 
[DunJir  thcdKliDiury  ue  "n*ucd"  fo;  euv  Klciiu.fi;tiion  intcorrec^on  Mofi  idEmmiKiutc  tufl  rimiliar  ^ith  vordpro- 
toiirn  W'lirin'fni  -lU  t«  *ttk  tj  iivr  SPEL  LGV ARD^"  in  ontj  ■  \e^  imnijiei 

M ATI.  LIST  1.2  (Appk.  AUrl  ijid  Nortfa  Star  diikftK  only)  Prtn:  SJ4.W 

Tliit  pfOiUm  M  Mtim*i>:t:C<l  i«i  III  ubilit)  ■□  >ii?ic  i  muimLm  ruirbci  ol  iddtniri  or  onr  Jiitetic  lirinimum  oF  1 100  pe;  <l\.^^^ 
nic.  raoif  ih«.n  2100  Tor  "detiblr  dcnuiy"  t>iiHTLi')  In  muif  rttiint-t  in^lndr  aJphabccjc  ■nil  up  eodr  wiiini.  Ijhci  ri>"i<nt. 
■ntrtini  ol  filei  irrd  •  kfniqut  krywoid-  iKkinf  routine  ^huh  r<iiirvci  tniriri  by  ■  •iiiuiJJy  llimiilni  irlrciion  ul  uvr  drfinnl 
lodf^   MAiit  l_iu  :  ]  -ill  t^tii  riA4  tnd  Mlri«  duplicUe  o^lrirt   A  very  viluiMr  profrim' 

FORM  LLTTERSVSTKM  iriSi  (AppW  AHd  NarU  KUrdtakriU  onlrl 

Uw  TLS  10  k-rtii*  uid  iilii  [orm  Itiicu  tM  tddrm  Iwii  Form  tcn^ri^irr  pi^d^tcJ  Oi  *uWmui.H^i\f  inifrmiic»(h 
ft  ptcdntiminrd  puniofi  ol  lo^i  kiiei   FLS  u  ccmpicKl^  comiwiibl*  wiih  MAH  LIST  2  2,  •»hiih  !na>  bt  uud 


hV*:  Ml.»S 


H5»ndMAIL  LIST  :  : 


1  foffltiir^  fuckifc  ffl!  S49  9i 


SORTTT  (Nonb  SUf  OBI))  Prtaf :  S».<H  [MAiiir 

S0RII1  ■)  •  |tnTT«J  pwipcHC  lort  profriDi  xnltnt  IE  SOSO  tMctnlil}  tincuiit  Tliu  profrun  '>dJ  toil  lequtnail  diu  fitci 
icnciitrd  bi  SCIRTH  STAR  BASIC  Primur  ind  i^icmil  tctpn<Uii  ktr)  ^at  Cw  nvrnrfit  pi  one  lo  nuir  chjirKicT  tincBi 
StlRIII  iicftuJy  uHd  >^:ih  fitf t  (cncciifd  by  DYNACOMP't  MAIL  LIST  r'cvni  ifkI  ii  itry  Kiuiilf  ic  ill  fnpitbdiim  for 
Ijl  pghrT  Basic  dat»  fM  wtUnf 

PERSONAL  FINANCE  SYSTEM  lAtuH  lad  Nortb  Star  Daly)  Prk*;  a**i  mkta* 

Pf  S  11  ft  vinf  It  diUrClc.  ircnu-^ncnlrd  ))ii<n  ^ompovrd  d\  icn  diKcrcnT  proirimi  Bcudn  Tccardmi  yfi'jr  cupmm  uid  u<. 
drd jnibk  ii«m,  PfS.  uiil  ion  irkd  lumiTijrin  <kp<nu$  by  ■%')'',  *"4  diiiiW  i^fatrntEipi^  di^  cip*Aiiiu'»  by  ta)  d>f  ^fi  uvr 
drfmcd  iodti  h>  [nonih  -oi  til  pftycf  PFS  will  ocn  produce  nsonihr!>  btt  |(iphiaf  yi3ui  tipenm  by  cii«fDr>'!  Thu  pott'trEul 
[>#>k*|.c  rf^uirti  (ii)1>  Onr  iluli  dn^'C.  mmimil  memory  (Z'K  AUn.  JZX  Nanh  5lji)  ind  i^iEI  iioie  up  id  60Q  rnaidi  pci  duk 
t*rtd  is^*i  ICCOfKAidi  ptf  diik  bj  mikmi  a  f™  iiin^];<:hin(n  lo  ihe  profrunf)  Vau  cm  moidthcEki  plu^ca^  cipcnm  w 
th»t  yo-j  cir  rinlty  iicr  'tihcrc  j'CHjr  money  |o«  and  -ElimlnftK  guMiA^ji k  ind  udioiii  hind  ftlfuliiioni. 


FAMILY  BL'lHiirr  {Appk  only) 
Th4  I  AMU  V  BLMXiL  L  it  *  *trf  cd\ 
credit  tipcndiijiei  n  trtti  n  mco-ntf 
FAMILY  HUIXirT  rIio  proi^idti  *« 
any  of  2l  diirfcrcnl  CKpeme  iccounli  i 


conirol  O' 


Prtn:S}i.HD4ihfllf 
•  tnifiti  fiiunciil  rtcixd-k^tpilll  piotram  Vph  *h1J  ht  nhk  id  Iwp  ii»tk  g(  taih  and 
on  I  dftilj  buA.  You  cm  rKOFd  tai  dfduribk  itriri't  a;id  >:liiiitAbL«  doniiioni  Thf 
lEinuojirKordo!*!!  crediiiiinuciioni  Vuj  cftn  make  duly  cj,ih  and 'Chuiccnifici  id 
u  i  payrolJ  uid  tan  mounii   Dili  n  cftiity  rrirtti-nl  f  ivirf  th-r  uirf  fompktr 


Olhtroitf  (bfflpUalfd  iitui  MlArB^ounj')  lubjc^I 


Prtn:  M*.H  Dtik«lif 


THE  COMMUNICATOR  (Atari  onljl 

Thii  wfinaiT  paeXijc  CtinUmi  *  mcnu^nvcn  loUccliian  at  pTD|XftDU  Tor  fi£ililalin|  efrk-ienl  Iwo-wi)  ^oirmunitajiecu 
Lhrmilh  a  lull  duplci  m^jtrr.  tieqLiitd  tot  uu}.  !□  aac  mode  of  Dpciiiian  yi^u  nuj'  coaec:;  id  ■  diu  ur>i£c  (e.g..  Tbc 
SOLRCt  Ol  MifroNtii  »nd  giia^kly  liHd  il«n  iiK^i  «i  fl«i(  qiKXaliani  onto  ywjf  dtUetir  fo!  i*Ur  %ic*uij  Tb»  trcaffy  ir- 
duEEi  "conrvKi  tiin«"  and  itiuti  ihe  urMce char j<.  Ysu  may  a!td  rndfd  ihit'  fomplcte  :Mi[<n;i0f  a  cooununAra&wu  Muian. 
AddiEionaU!>.  pr^cini  vniien  in  BASIC.  I^OKTiLAN.  etc.  rnai  be  buUt  cFlline  uufift  ihc  ibppoiL  irii  edjiCM-  aad  laicc  "up- 
loaded" 10  aooihtf  (om[mi*i.  iiuLiiii  ih*  Aun  a  vrrr  jflurt  tonnnat,  Eiffi  AT*i]  BASIC  prOf  Fwnt  tom  ti?  vfriowied-  Fm- 
ih((.  a  command  f\\t  niy  be  biiili  otr-lirwand  uitdlaut  ti  comialliFEi  injf\ft  fat  a  ;im«  ihajf  i|:tiit'fn  Tbai  ii.  you  can  wiup 
yxtai  MqiMflcc  dI  lUM-khirtcDTnmandi  and  pcofianii.  uid  iHr  Auii  wtll  iiEnunii  ihen  ftt  eeededl;  batrh  procniini.  All  thii 
iddi  up  1p  M^mi  both  i3nn«l  time  ind  jour  ainvr 

DVNACOMP  alioijppljei  THE  COSTMUMCATCR  «nti  an  Aiaii  IXImMltm  lai  a  ccrnbincd  pn;<  ol  121 9  9^  The  modem 
II  ivftjlatk  Kr«rait!y  lor  1  IKS  ti 

TEXT  EPITOR  II  (CP/MI  PtXt,  Ht.nVMtn^  '«J.<J  P<»k 

TTiii  a  the  wiiondi  leUaic  teriion  o!  DYNACOMP'«  pi^pLilu  T7XT  En]TOR  |  andconiami  man),  neiv  luiurei.  Wuh  TEXT 
EDITOH  II  >inJ  may  build.  lexi  fiki  inchiinki  todumnblc  ilicmfaiUier  diipLay.  BJockioClrumiy  be  appended,  inuncdcr 
deJned.  Fdn  my  be  Hvrd  on  dii.k/dJilLcitc  in  I'Lghi  jusiiried/cenECTed  ro-rmai  iDb«  later  piinied  byfiiher  TEXT  EDITOR  II 
lit  iKr  CP'.MfDfadiiiy  FuEtirf.  ASCII  CP^M  rilr$,  imchidiiii  BASIC  ftnd  ati«mbi>  languaif  ptojiratnik)  itiay  b^irad  by  ihe 
cdiior  and  piocemd  In  faci,  icii  ftiri  can  be  buil[  ui;n«  ED  ind  liier  rormaiied  uiiniTLMT  LDUOR  II  All  iniil.TEXT 
EDIT'OK  II  n  in  inevpcnsi^e.  eaiy  lo  um.  bui  very  netiblc  edLimi  lyiicm. 

rritt:ll9.9S 
iheiEacioldiiki 


DFtLE  (North  .Slat  emly) 


Thii  hiuidy  pii>(rftiii  iIIskv  Nanh  ^uit  umti  id  maiAUin  a  ipcciaLzed  dau  bawttriU  fitai  aj>J  pic^tinii  ^n  Ihe  uaci.  oldiiki 
which  irfiiiibli  HtumuUiLe^  Df  tLE  ii  rcty  K'tel  upand  me.  It  *ili  oi^anue  your  diUt  lo  piOniJe  cfficcni  kK-«[«c^f  the 
deuied  rde  oi  pro.tram 


FIN  DIT  (Nt>r1h  Sltt  De(> )  rrfet:  J19.W 

TTlu  n  a  llitfT-nn<ifir  pfajra/ti  whjfti  rnauStaiOi  mforCulKbin  azcruibk  try  kry*'0'di'  <tt  Ihrtt  IfPM:  Pef^nal  [Cj    Uu  Aanif ). 

ComnuTCial  (ej  plumbeii)  iiid  Rtfefcrse  ie|~  mi|azuie  inKlei^  record  albun»,rti:)  In  additton  ia  keyword  icacchci.  there 
■  re  birihda).  anniimarv  art!  ippoinimcni  s«aic)m  for  the  pcTMnal  letDrdt-ftndapnnnlmcnli  learchn  for  ihc  coTtrDnaal  re- 
toidi    Kcreicnce  ie^ord>  iie  wfc^Kd  by  *  y-rf't  key»oid  ot  by  [loi^rcfeicnfini  !•«  or  ihrce  key^ordi 

GRAnK  (TR&-U  onb )  Prtcr:  tM.HCaHKUv  lU.H  DIakMir 

Thii  LUitqur  pr(»|riin  ilknti  yoii  lo  eati.!;'  create  (rapiFiiCi  direaly  from  itve  keyboard  Tdu  "drav  "  your  Hiure  UKn|.  ittr  plo- 
liim'i  e!iirnii>e  curMi  ccnlioli  Ontr  Ihe  fiiuieu  madf.  il  uajlomaiicaUyappcndciJ  la  yout  BASIC  ptaiiimivi  itrinf^ftr' 
la^lt,  Chi*  I  "iiappji  iinr".  tall  n  HI  .anil  ihw  pfmt  ii  liom  yaui  ttiottam  Munt  PRINT  HI*  Ttm  n  a  i<ty«aiy  '■ay  [D<reair 
and  late  iiaphK'i 


EDUCATION 


H01H;K  POIMJK  (Appk  only .  UK  Applnun  nr  liiifner  BASIC)  Prkr  ii9  *i  (  auriif /fU.tS  Uuantr 

I  ei  HUtKjL  HUlJtib  be  vckii  chiLd't  bib>  mice  Pieii-nj  i[i>  key  on  your  Ap;ik  uiU  leiuH  in  a  diKereni  and  mui(UJii|  "Kap 
penmj"  ic.laicd  id  iIvc  IciEer  at  nunsber  ol  i^e  £h{»cn  Le*.  Tbt  pioirmi'i  jriphKt.  jolar  and  lound  ate  i  dcii(lii  Idi  ctiildren 
ffom  afn  I  "i  to  t  HDDCE  PODGE  ii  «  Dion -hnijtnidadpj.  teachini  dt^KC  »hi«h  Kinp  i  nr*  drnieniwn  to  Ihe  uvf  ol  fom 
pmcn  m  rdwr'Hcri 

TEACHER'S  PET  I  lAialLabk  fOraU  C^aipiiten)  rrkr  IILH  CaaKtUllf.HDbLnb 

rhii>  E^  the  firit  of  DVSaCOMP'i  Mi^uaitanal  pa^kajH.  Ptiraanly  tftrended  Tof  pe  'XF'CmI  ld  t^adr  3.  TEACHER'S  PET 
proiidei  ihe  icurj  tiudeni  airh  :diin:i.ni  pcinice,  kiter'«ord  recofjinioti  and  ihite  leielt  of  maih  iLilL  ettrcixi 

MOR^ECOt)l:THAlNbR>(Tlte-IOoDl])  rrte*:SI].HCaiHiu/Sl(.f5DUeiu 

MOR^-E-  CUDL  IHAINLHii.dni|;ntiIiode^ciopimIinipr0keyoi>r  ipeTdindaicuri.-y  in deti{>herin(  MortcCMic  Aiiuch, 
MCT  n  «n  k!f«I'  uifta  are  pa>'k>j,T  lor  FCC  ito  praeiue.  Tlu  eode  wund  ii  Dbiained  ihtough  iht  earphone  jack  of  any  tian 
diid  caiiftre  lecordn  Y'ciu  may  chcKiM'  the  piuh  of  [he  iDn«  aii  oell  aiihe  waid  i«i<.  AJio,  t  irkoji  moJnclDpciauon  ai't 
iiailaMe  inttudini  numbrT.  punclualioriand  alpiuibart  i^ii.  »  well  n  the  keytnaol  your  ty^n  meiM^e  A  very  eflrtti^e  way  lo 
litaih  tinJe' 


MISCELLANEOUS 


CRVSTAL&4AUr1  QI|I>)  Ihrite;  »  i.K  Cawtle  ilJ.93.Dlikrne 

A  unrquc  alfoiiihm  landcml)  producet  laicjAatiai  (raphict  diiiplayi.  ucampanied  ■it^i  ^onti  vht^h  lafy  ti  ihe  ^iictfu  air 
bui]!  No  i»Dpa[[«rni  ar e  ihe  umt..  and  the  combined  effetto!  Ihe  lound  and  jriphKi  art  meirr.eTLiinf  CRYSTALS  tuvbee[i 

utcd  in  locji]  ilortii  10  drmOBil^'ir  ihr  vOufkd  arid  folcf  rratLirn  ol  trie  Atari 

NORTH  STAR  SOFTV^  ARE  EXCHANGE  (NSSEI  LIBRARY 

DYNaCOMP  ftow  d"tf  Ltgiei  Ihe  I)  .oLurtie  NSSE  litraiy    Thew  diaclirv  eaeft  ccrtlain  many  TEOcruci  and  orrer  an  mil- 

fcandint  taJue  Top  ihe  pur:haie  pr^ce   They  ftiould  be  pan  ol  e^ery  North  ^i  uw't  (oSKuoti.  Call  oe  wtiic  DYNACOMP 

for  dciftili  irjarduif  ihr  (anient^  of  the  K^(  callcnnn 

Ptur  I«  «J  t»ri  it  M  Ntft  (a  or  morel 

The  Lntnpleie  tollmion  may  be  purchased  fof  1149  ^^ 


AVAILABILITY 


DVNACOMP  >ofi«ate  n  ■m(tekt4  mlh  ttmp4i(ir  doAirrieHtabor>  c^nlairont  cleu  c«?larvalioni  and  ciamrlf^  Unleu  mhtt^  i.%t 
iipvcified,  all  prcfiimi  will  run wjthin  IdK  pioftlm  memoiyipace  lATARI  ttqunei  I'K}  bicrpi  ahere  noted,  pruftftnt  lie  a^aiL 
ft«k  on  ATARI.  PET,  t  KS-IC  |lr>cl  111  and  Apple  lApplcioril  caiHtic  and  ditkrii«  ai  Kfll  ti  Norih  Sla>  »n(kdentit>  Idoubk 
dehtii>  fE-impaiibkl  dhtXellC  Aidditionall).  m»>i  prafTi^t  can  be  obiaarcd  on  iiandiid  tIBM  loTmai)  I"  CP  M  flopD)  diiki  tof 
itvtmi  lunpimt  unJtf  MBa5K 


STATISTICS  and  ENGINEERING 


DIGITAL  FILTI-IR  (A«tUaUc  for  tU  eonpuitni 

(MdllAt    Ml  11  h  II  ■  ,^onip:FhrrLii>r  djU  |i<Mr1 

Lhucve  f  ri>m  a  nsrnu  of  filler  lormi  The  Tiliri  forr 
i^hieti  permit  rap.d  diu  proLciiini.  In  ibc  e^plj-^ji 
difrCity  iente'ibl  pAiniii  tlorii  ihr  dniied  fiUti  iarti 


appioiimaied  la  taryiri  defieei  uioidini  i(it*ic  ntimitK-r  nt  poinii  uxd 

tme^'ihed  *'iih  ■  Hanning  fiincuon    In  addiiicn,  mtjlliitiit  B;f[ier« 

K  tTER  include  plol[inj  cf  ihe  d>la  :«:foie  arJ  allrf  rilr*Tin|,  ii  -«LI  a 

iir  ci>n'>enicni  diia  iiQiair,  retiievil  and  edii.njt  ptKcdure^ 


iinj  pFC9|ian  lank'h  permiii  ihe  uvr  la  deiiin  hit  o<^a  Tijiet  lunciiDn  o' 

II  ire  lubvqhtently  <Dn>'rned  into  non'rccurii^e  coniotulion  coefrKirnli 

deiijn  mode  the  nhape  j(  ihe  Iie4uen£>  iiartt.l'et  lurunDn  it  ipeciFied  h> 

In  Ihe  menu  mode,  idul  la*  pain.  t-.iiH  paii  and  bar^pait  fdirri  rr 


ihecalculiiion  thnc  filters  may  opHoni^l),  alia  be 
itiih  lilieFi  may  be  utefled,  FfUurei.  ol  DIGITAL 
i  ditplay  ol  ihe  cfaatcn  filler  luntiiDiit  ALw  iiKluded 


DATA  SMOOTHER  (Nol  ataliabk  lor  Alull  Prfer:  S14.n  CBH«llr'l]l-9$  Dbknn 

I  his  ipnial  daia  tntDOihinj  ptoicam  may  be  uwd  iv  lapiJlt  drnve  uwlul  ^nrormaiion  liom  ronj  buMneii  and  en(ineciini 
Jill  •*t\nh  are  eciualjy  ipiccd  The  loriwait  leiiu'tt  eltfiice  ir  dejffe  and  ian|e  of  lii,  at  i*cl1  ti  imooihrd  firtl  and  Hi:iind 
Jftt^aiiie  (ftkuLaiion   Alio  m^kdeil  ii  iuiamaiic  ptumini  dl  the  inpui  dita  and  imtKHhed  reijlh 


fOURIER  ANALYZER  lA*«U*bfc  lot  aU  compHlen)  Pekrr  116.M  Ca 

LIh  ihii  piDiram.  ca  eiamine  ihc  Iccqticn:)  tpcciia  at  limited  duritiOn  iigMl    The  proifam  frauiri  , 
pluiiint  of  [fie  inpui  data  and  reiulti  PriilKal  ipirliciiion)  ihf  Imd*  ihe  analym  of  complicated  paiicrn 


Hltt'lH.Vf  IHibfii* 
:iiLi.:h  r<ldtai.tle>. 


TFA  {Trwuier  Fusctkifl  Amijier)  Prier:*i9.«  Caaatit*  ILJ.K  DliLtru 

Thu  II  a  ipeeial  toli^are  pafLafe  wh*ch  may  touted  ioe»»lm[e  int  irintler  luncuoMofinK^'^i'iochat  fti-fi  ampLifiert  and 
Titirivhr  eiai^iiiiFit  iheUfFiporticiiaipiilwd  tn?uU  TFA  ii  i  ntijor  misdirKaiLms  ol  FOL'RIER  ASALYZEH  andtoxumi  in 
en|tfieen;a|:-ODcn-.eddcobd>cnuik>|-lrequeT>:y  plot  aiveU  at  data  editiin|(e«iuTet  lAWeaif  OURIER  ASAl  YTf  ttude 
mnrd  [or  i^Ltcaiiona]  and  KictilkfiE  uw,  Tf  A  ii  ftn  Trumwifil  tool   A.a:£ahlf  tot  aJI  camputeri 

HARMONIC  ANALYZER  (AtBlbbk  ror  wM  conipalcn)  rrice;lM,»Ctwfn</fU.fS  Oakeiit 

HAHMt>Mf  ANAL  YZiA  »aidcii(ncd  fci  Hit  ipe^litjm  iniiniiQl  rrprUiiic '■aieliiirai  f  eaiuiei  m.:Udrdau  Tile  leneia 
!ign,  editirii  *ni  -iiarugr  leiiif-aJ  tf.  t.Tii  ai  Jiu  ihJ  iptviium  ploitini  On!  particular ty  laniquw  fi^Liji  ti  i^it  the  mriti  data 
need  nei  be  ei^ual.^  tpaccdoi  m  oidei  The  Dniinaidiia  ii  u>rird  and  aiuhi;  ipl^ne  intei'poUiiKm  ii  li^d  iO::iei!('The  daia  tAt 
leqmird  by  itie  FFT  aiicnthm. 

FOL'RIER  ANALYZER,  TFA  and  HARMONIC  ANALYZfcR  roiy  be  puctiaied  logeiher  for  a  combined  pn.r  of  !*«  aJ 
libiee  caiutiei)  and  i59.9i  Ithrec  diikeiici^ 


REGRESSION  i  lAvHUibk  for  lU  cojnpuif  n) 

RLURISSION  I  ii  ft  Lniq.ue  and  eiccptiDnall;  vccutiLc 
^e■lJIel  include  tcry  lii|.h  iccuriry;  an  auiomiiic  de|ic 

i:  Jill  edilmt:  lutomalk'  data  ftj>d  i;ijr%c  ploitjni.,  i 


Prirc  tI9.«€uMlte/|ZJ,H[Hik,tlir 
nc-dLmrniional  lent  H|uaj«i  "polynotnial"  mt^t  fiiiinj  prdgiim 
deterrmnili^on  opiian;  in  (iienmt  miernal  IiSriry  ol  fiiiini  tutit;- 
iiaiiiiical  analyiti  lej    tiandard  delation,  CDrreliiban  eotirkteni. 


etc.)  and  much  mOre   In  iddi'ion,  ftt*  flii  may  be  iiied  niiihoui  leenienni  ihe  diia   R£URESSION  I  ii  certainl 
iione  ptofram  in  my  dita  analyii)  wfiiiare  library. 


Ihe  iw 


REGRE.SSION  II  4PARAFrT)  (Ai^llUbk  lot  ■Beompiilam  Mer:  JW.tSCaiaeltt  lU.MDMmf 

PAHAFIT  11  di^iiiDed  in  handle  ihow  caici  ir  «hKh  ihe  parameieti  are  in-bedd«d  C;N»ibty  nonlineailiUJi  ih'  rmmi  Itnc 
lion  The  u*fr  Hmply  rnKtU  the  funoiOn*!  form,  mfludini  ihe  panmeteti  IA(1I,  AIlL  eic.)  uonc  cr  mere  BASIC  lUlrmeni 
Imei  Dili  and  it'.aiu  may  be  maniimlaied  and  ploiied  »  "oiih  REGRESSION  1  LKKtGRESSlO>  t  fo'  polnioniial  lnnni, 
•nd  PAR.AFIT  !£c  [hDK  corapEicaied  runfUiirj 


MULTILINEAR  REGRESSION  tMLH»  lAtBilabk  lor  all  Co(D|Hilcni 
MI.K  1%  «  pTolnuanal  iDfLvarcpackace  lor  anal|xin|  data  leU^oniaiiiLnirvc 
pcirornuni  Ihe  bxM.  frimtuM  cakuUliOn,  thii  ptoram  alio  proiuiei  eiiy  :o 
rurwiiarii.  jn  ^diion.  the  uiar  may  mierrotite  ihe  utlution  by  t jppt)tn|.  m 
vaiiabki  and  dau  luc  u  linuied  onlir  by  ilw  ivailable  memory 

HbCihbSSION  I,  II  iftd  MULTILINEAR  REGKLSSIUK  my  Ik  purchiKd  lujcihct  lor  13I.9S  lihrec  ciivctlei)  of  16}  9! 
|ihie«  diikeiwi). 


Frier:  tM,«C—rn*/Sa.tinhkH«e 

sort  linearly  independentianablri  Beudn 

J  data  entry,  itorai-c.  'cirLe^il  and  ediluif 

1  lor  the  indrpenderit  tinab-ev  Thf  number  iif 


ANOVAUvfelbbkforiUcompultn] 

Ip.  thf  past  !fie  ANOVa  [rmaiyiiv  al  ^kiihuit]  piiKtdure  hif  been  ]itr 
DYNACOMP  hiibioufhi  Che  power  orttiKmeihod  ID  tmalliyiirnu  For  it 
loFcware  picta|e  inctbidei  itic  l-way.  :->hay  ard  N-wiy  prtx:edkfre>  Aiw^  p: 
lho«  unfimiliir  with  ANOVA,  do  not  «prn'.  TTie  ac^ampanymi  dwi 
fHuir  in  tht  iiib)eci}aRd  ufvei  it 
buildjnt  Ihe  dm  baK   Included  i 


Prk«:  %»M  CaiHtir/SlJ.H  Dbhrlle 
led  Eo  ihc  liTic  mainfiBir.e  compuicri  tif^ 
nt  corkeisinl  "-ilh  ANOVa,  Hie  DYNACOMP 
■vKled  are-  ihe  Yiin  2^"^  fafional  dHifni  Foi 
1  fftxhiDn  Iby  ■  pto- 


n  eMcelleni  inirodU'cnon  to  ihe  iub>Kl   AccompanyLn;  ANOVA  ii  a  Hjppoit  piO|i>in  foi 
nienl  Icaiurri  includhni  diEa  ediUna.  deleliXi  and  ai>[«fidir^i 

BASIC  SCTENTinC  SIBROLTINES,  VohinM  1  INol  ■viUibk  far  AUrtl 

DVNACOMP  II  Ihe  eicLuiive  duiributot  for  the  Hllaarc  keyed  m  the  popular  mi  BASfC  ^i^tufur  SuDroufiitM,  i'alumf  I 

b>  F    Ruckdrwhel  lieit  Ihe  BY"TE>McGfi»  H'lli  •d.etiHrm*fii  m  BYTt*  rraiuine,  January  IMl)    Thcic  lubrouiinei  haie 

betti  aiicmhled  afciardjni.  t^  cfitpin   Lml^itd  >»iih  each  collcciion  ii  a  meiL  profrim  oh^ti  k3«I»  and  dcmonMralCt  t4t^ 

iubrouiine 

Ci>Ueciion  #1      Chapieii  :  and  3.     Dita  and  tvn«iion  rloitmt.  compliet  kariabki 
CoDettiOn  i2     Chtprer  t:     Mairit  aod  iei:cor  operiEjoni 

Colkciion  fJ      Chapurt  i  and  b:     Random  number  imeTaiori,  \nKi  ipproiirrtitioni 
PrKC  per  coUcmon:     SI4.95  Caudtr/tll.^J  Duketit 

All  ihT«  CDllecliMU  lie  i>.ailable  foi  SJ*  «  (thire  ta««Mi>  and  149  ■9^  itiiTte  diileitei.> 

BetauKlheie^Uii  iHal  pan  onhedoeumentatjon. /l.45/rScifirt/iii:SuAi.bfiin.  I'diI»i"wJii  aMilable  !iom  DYNACOMP 

Tot  tl9.95  jilui  T<(  poiiaie  and  handlini 


relia.tSC 


I  of  •  polyticnial  havini  tea!  ci 


ROOTS  (AfBllabk  forKH  conpyien> 

In  1  nuUheU.  ROOTS  iiftrnJianeouill  deienmni 

Ihe  deiiee  ol  ihe  polynomul,  ind  bccauK  ihe  prcnedurc  li  itemize,  (he  >Ki.liFy  a  jen«fiUy  icfy  aood  No  iti 

required  u  input,  and  ihe  calcuUied  root*  ur  tubilMuled  l*ii  t«iio  ihe  polynomial  and  ihe  leiidmlt  Jiipliyed 

ACTIVE  CIRCUIT  ANALYSIS  (ACAP)  (Uk  Appk  only)  P*':  SU.H'SM.MDbkrde 

ACAP  il  [tie  iniloi  circuii  dcsicnci'i  ani^er  id  LOGIC  SIMULATOR:  Wiih  aCaP  you  may  anal>  j»  ibs  itijionu  of  an  ac- 
ii-kcor  puMvccomponenUitcu^l  (e.p.,  iiiansijiiorampljrier,  band  pan  Filler,  tic).  Thecircuii  miy  be  probed  it  equal  ilrpiin 
rtt4i>(ncy.  and  ihe  rtiuliing  camplei  fi  e.n  real  and  imi|inary)  lohaiei  it  each  component  junili^tc  etmnncd.  By  p^llin|  ihe 
mijmiudeorihefe  voiuja,  the  Irequency  reipcinie  oT  a  filEer  or  amplrlict  maj  be  tompleiel)  deierniined  nith  re<,pect  in  hoih 
ampDiiLidc  and  phaie  In  addiiion.  ACaP  piwti  i  ^latilliical  aiiilyiii  of  iha  ranie  of  votuie  leiponiei  which  resuti  fwra 
lolenncr  vinaliOni  in  ihc  toisipenenu 
ACAP  II  eaiy  to  kara  ind  uic  Simply  dncrtbr  ihe  ctrcuil  in  lcrm>  of  the  elenierii)  tod  ihfTi  placement,  and  eaei;ui<  Cir. 


devnpiKii 
df  e.Tfy  r 


iKlteor  diT^eiie  robe  tticalkd  at  a  laiei  line  for  eucutionor  editini   ACA?  ihuuld  tt  firi 


LOGICSIMULATOR (Appk onljiaK RAM)  Pm,:Jli.»JCa-e<ie  UJ.MDkk«« 

With  LOGIC  SIMULATOR  you  may  eaiiJy  leK  jwir  fpnipiiCaied  ditiial  Id^ic  de^ifn  *iTh  re^Kcc  to  jt.en  *«  of  inpuu  to 
dFtcrnuiie  Kd*  well  ibe  tuiniii  wj]  o^ra».  T^e  eknienii  ixiiKh  mat  be  uraulated  include  mult^i^  ispui  AND.  DR.  SOR. 
EXOR.  E.\SOR  and  NA.VD  saict,  ii  *eU  ii  ir^venen.  J-K  ind  D  fiipOopi.  ind  onc-ibi^ti.  The  mpooK  of  Ihe  lyUrm  n 
■  lailabic  every  ctock  cycie.  Inpuu  may  be  ckxleil  in  •iE6  *ir"nt<;liXk  cj^ile  iMiiibi-diMtlafeiMittsafid  dela)^  miy  bemtro' 
ducTdlopiobe  for  (buhn  and  race  EOnditJtini  Aiihe  uMi'i  op4i«n,  I  limin|  dHjTim  for  ini' |i>cPiTi  vt  nodn  RUy  bcptct- 
i«l  uiint  JIIJIES  iraphjici.  Sue  jour  bieidb(i«idtn|  uniil  ihe  fiiiLiii  iv  thhked  by  LOGIC  SIMLLATOR 

LOGIC  DESIGNER  [Sartb  SurandCP/M  obItI  Prtec:  tM.WDume 

LOGIC  DESIGNER  i»  an  e^ceplional  Compulir  A»deJ  IVmn  (CA|»piuir*m  Muh  ii  you  may  eornwia  lar|»  and  Lompli 
(■leJ  difjiial  liuih  lahk  |ihe  f^nicricpnal  ipM:if>:aiion|  tnio  an  opumued  Boolean  lo|ic  eq.uai.ian  Thii  eqjaiion  may  ihen  he 
rasjf.t  converted  inio  i  circujt  detjtn  ji.Ln|  either  NAND  Di  AND'OR  laiei  Dprrauonalli .  LOGIC  DESIGS'ER  ti  i:Dmpoicd 
ola  BASIC  proinm.'H'hich  ealli  ma  michmelanfuite  ioL>linelpredU'tee>nuliOn  iinie.  Eiample:  Fiii  i  Tvuuble  by  12''  lire 
tible,  Ihe  p[n:«iiin(ltmei» only  lo-o  minulei.  LOOK  DESIGNER  i*<learl>i  liii  and  powetful  icwl  for  buJdmi  dniial  Cir- 


ORDERING  INFORMATION 

AIL  orders  I't  piiiKnKJ  ird  ihipped  <kLihin  41  houri  PleiK  enclote  painne rl  v-iib  oi-Jer  and  include  the  ipproiprute  compulei  ir 
Ip.milion    If  payLn^  b>  VfSA  or  MiHei  Cud,  in^Me  all  tinr^btu  nn  taf  J 


«iklpplB|  Bid  Haadlat  Ckarja 

W.ih:n  North  AikBtici:  AddJl.iO 

Qjtside  Sv>nh  Aaerifa:  Add  10*li  (An  Mad] 


A3I  orWi*  ifcludibt  bookil  are  wni  f^nl  ClaH, 


e  protrani   Dealer  dtKO« 


iiailablr  upon  lequn 


■  "CP'M  Dkki 

Add  t:  40  \a  Ihe  lined  dttkeitc  prKC  Ichi  each  %"  floppy  diik  IIBM  wifi  %«i<DTed  CP  M  Immiii   Proiiam 

MLri^wfl  MBASIC  or  BASIC -90 


DYNACOMP,  Inc. 

1427  Monroe  Avenue 

Rochester,  New  York  14618 

24  hour  order  phone;  (716)5fi6-757y  recording 

Office  phone  (WM-SPM  EST):  (716)442-8960 


NT'S  lort  Suit  mUrali  phaar  add  ">**  ^l'<<  iitn  lai. 
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Guest  Commentary: 

Computer  Assisted  Instruction- 
Worth  The  Effort? 


Fred  Keplinger 
Los  Gotos,  CA 


Lei  nic  answer  thai  cjiicstion  with  an  unrquixotal 
yes!  I  am  a  I- rent  li  leather  who  has  been  ex])eii- 
nicnting  ^\iih  coinpiilers  in  the  liit^h  school  rlass- 
rooni  for  two  years  now.  I  atn  c]iiile  e\<ile(t  about 
ihe  use  ol  eoinpnter.s  tor  piivale  chill  work,  iiidlvid- 
tial liitoiiu^r  11  yon  will. 

Two  years  a,^o  our  achniuisiralinn  purehased 
one  SK  PK'l'  wiih  the  hope  ihal  it  ini.i>ht  lead  lo 
experinienlaliou.  Ha\  ini^  lonj^  leh  (hat  eonipniers 
niighi  beof  gieat  aid  in  indi\ichializint^  insiriulion, 
I  appropriated  ihe  PET.  took  ii  home  over  the 
.summer,  and  gradually  learned  to  program  it. 
This  was  my  Insl  experience  with  compiuers,  hul  I 
did  manage  lo  make  .some  programs  for  u.se  in 
Frcneli  and  Spanish. 

During  the  sehool  year  1979-S(),  we  acquired 
three  more  PK  T's  —  through  donations  irom  the 
eommuuily.  1  used  these  four  maehines  for  review 
work  with  mv  lllth  yeai"  F'^rench  students  as  well  as 
lor  remedial  work  with  mv  fir.st  year  students.  I 
required  all  beginning  students  whose  progress 
was  not  satisfactory  to  meet  with  mc  after  st:hool  to 
work  widi  the  eompuler  drills.  They  had  to  do  litis 
until  a  mininnnn  jMoneiency  was  attained.  The 
suceess  of  this  efforl  was  much  greater  than  I  anti- 
cipated. For  the  first  time  in  my  iwenly-foin-  years 
of  leacliing  French  I  had  no  students  with  grades 
of  For  1)  at  the  end  of  the  first  semestei. 

In  the  meantime,  oni  I'rituipal  and  disirict 
Superintendent  began  searching  for  funds  to  build 
a  computer  laboratory.  Geneious  local  citizens  and 
scr\ice  clubs  donated  enough  money  to  provide  a 
laboiatoiA  etniii)ped  with  fifteen  PF.f's,  two  |)rint- 
ers,  and  two  disk  drives.  I'he  school  has  used 
general  fund  money  lo  pay  for  only  one  machine. 

It  is  obvious  that  our  program  is  off  to  a  good 
start  because  of  generous,  enthusiastic  local  sup- 


port. But  whal  else  is  necessary?  Fct  me  make  some 
observations.  .Speaking  as  one  who  has  dealt  with 
commercial  .sofiware  for  the  past  twent\-lwo  veats 
(I  have  long  been  involved  with  oral-aural  language 
labs  and  the  wrilingof  materials  for  them),  1  feel 
strongK'  that  noadecjuale  commercial  soltware  will 
ever  be  developed  for  school  use  —  the  students 
are  just  loo  dilfeicm  to  allow  for  a  mass  mai  ket 
approach,  Iherelore  a  good  C.AI  program  will 
exist  only  when  there  are  teachers  througlunil  the 
school  who  are  willing  to  learn  enough  ]jr(>giam- 
ming  to  make  their  own  drills.  This  is  not  clilTicuIl 
to  accomjilish. 

Fast  summer  1  presented  a  crash  cotuse  in 
prograimning  in  B.\S1C  to  our  Foreign  Language 
Department.  Fhe  result  is  that  we  now  have  com- 
puters that  speak  French,  Spanish.  Italian,  and 
Latin.  I  also  offered  an  after  school  course  to  a 
number  of  teachers  from  several  de])aitments,  as 
well  as  to  some  administrators  and  members  ol  the 
clerical  staff".  We  are  well  on  the  way  to  developing 
our  own  library  of  appropriate  software. 

If  C;.A1  is  lo  succeed,  another  factor  is  most 
necessary.  Students  must  have  access  lo  the  com- 
puters. Oljvions?  \'es,  Ijut  too  often  o\*erlooked. 
We  chose  the  PF!"  computer  because  it  is  an  inte- 
grated unit  thai  is  easily  mounted  on  a  small  cart. 
1 1  is  fjuite  easy  lo  wheel  our  machines  to  wherevi'r 
iliev  are  needed,  whene\er  they  are  needed,  1  have 
iilso  trained  P.'F.yV.  aides  to  operate  ilie  compulers 
in  the  lab  so  that  teachers  may  send  studenis  there 
for  siqxMvised  drill  w  lienever  it  is  needed. 

C^.VI  is  not  a  lad,  an  instructional  giminic  k.  It  is 
a  !echnic|ue  that  helps  a  student  stud\  and  develop 
masters  of  an\  material  that  requires  re]>elilion.  1 
find  it  lo  be  a  very  exciting"  technic|ue.  © 


Head 


cind 


Shoulders 


Above 
the 

Crowd! 


,© 


PET 

educational  software 

from 
MICRO-ED 


Send  for  our  free  catalog 


* 


please  specity  PET 


PET  IS  the  registered  trade- 
mark for  Commodore  Busi- 
ness Machines. 


MICRO-ED,  Inc.  •  P.O.  Box  24156  •  MinneapoHs,  MN  55424 
or  telephone  us  at  (612)  926-2292 


Most  programs  work  with  any 
8K  PET.  old  or  new. 
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Wolves, 
Caribou,  And 
Other  Problems 

Marvin  L  De  Jong 

Department  of  Mathematics-Physics 

The  School  of  the  Ozari<s 

Pt.  Lookout,  MO 

For  a  moment  let  us  postpone  the  problem  of 
wolves  and  cariljou,  which  is  only  a  specific  example 
of  a  large  class  of  problems  that  may  be  studied 
with  mathematics  and  a  computer.  A  mathematical 
model  attempts  to  describe  a  complex  social,  biolog- 
ical, or  physical  system  using  mathematical  tech- 
niques, with  the  hope  that  new  insights  into  the 
behavior  of  the  system  will  result.  Attempts  are 
made  to  project  the  behavior  of  the  system  into  the 
future.  Perhaps  the  most  popular  example  of  a 
mathematical  model  is  the  now  old-fashioned 
lunar  lander  game.  A  good  lunar  lander  game  will 
simulate  the  actual  conditions  involved  in  a  landing, 
using  Newton's  Universal  Law  of  Gravitation  and 
Newton's  second  law  of  motion  to  provide  the 
necessary  differential  equations.  These  equations 
are  .solved  by  the  computer  while  the  operator 
controls  such  parameters  as  the  "binn  rate, "  or 
thrust.  Fortunately,  the  crash  that  most  of  us 
experience  is  not  actual. 

Constructing  a  mathematical  model  of  a  system 
is  not  only  entertaining  and  challenging  —  it  may 
be  genuinely  u.seful.  Some  very  useful  models  have 
been  constructed  that  project  population  growth, 
availability  of  natural  resources,  and  the  gro%ving 
economic  distance  between  various  groups  of 
people  on  this  planet.  One  of  the  most  pressing 
needs  is  a  model  of  the  atmosphere  of  our  planet 
that  will  allow  long-range  weather  forecasting.  In 
fact,  such  a  model  may  be  crucial  if  agriculture  is 
going  to  supply  enough  food  for  the  world.  The 
vast  amount  of  data  needed  for  this  project  will 
require  the  tise  of  many  large  and  fast  computers. 

The  goal  of  this  article  is  more  modest.  It  will 
describe  a  simple  biological  system  involving  pre- 
dators, the  wolves,  and  prey,  the  caribou.  The 
credit  for  the  original  work  on  this  subject  belongs 
to  Alfred  Lotka  and  Vito  Volterra  whose  names 
have  become  attached  to  the  Lotka-Volterra  Preda- 
tor-Prey Equations.  Lotka's  concern  was  with  a 
herbivorous  animal  population  that  preyed  upon  a 
plant  population.  Obviously,  their  ideas  can  be 
extended  to  a  large  number  of  complex  biological 
and  social  problems  because  the  highest  form  of 
life  on  this  planet  is  a  predator. 


To  begin,  we  will  simplify  the  problem  by 
making  some  assumptions  about  the  wolves  and 
the  caribou.  Suppose  the  caribou  have  an  unlimited 
supply  of  mosses  and  grasses  on  their  home  ground, 
the  tundra.  Suppose  that  the  wolves  prey  on  caribou 
with  no  alternative  food  supply.  In  other  words,  if 
the  caribou  are  scarce,  the  wolf  population  will 
decline  because  of  starvation.  Obviously  these 
assumptions  are  not  completely  true,  but  they  will 
allow  us  to  get  started  on  the  problem  of  how  the 
two  populations,  wolves  and  caribou,  interact. 
Complexities  in  the  problem  can  be  introduced 
later.  Besides,  our  choice  of  wolves  and  caribou 
was  intended  to  be  more  graphic  than  accurate. 

To  find  out  where  you  are,  you  need  to  know 
where  you  started,  how  fast  you  have  traveled,  and 
for  how  long.  Likewise,  to  know  the  current  caribou 
population,  you  must  know  what  the  caribou  pop- 
ulation was  at  a  previous  time,  the  rate  of  change  of 
the  caribou  population,  and  the  time  interval.  For 
the  moment,  we  will  be  concerned  with  the  rate  of 
change  of  the  caribou  population  with  respect  to 
time.  Just  as  speed  (miles  per  hour)  is  the  rate  of 
change  of  distance  with  respect  to  time,  we  are 
interested  in  the  rate  of  change  (caribou  per  day) 
of  the  caribou  population. 

Let  jc  be  the  number  of  caribou  that  are  alive  at 
any  time  t.  The  rate  of  change  of  the  number  of 
caribou  with  time  is  symbolized  by: 

dt    =  change  in  the  number  of  caribou  per  unit  time  (1) 

Do  not  let  the  strange  looking  symbol  disturb  you. 
It  is  no  different  than  any  other  rate,  such  as  miles 
per  hour  or  gallons  per  minute.  If  dx/dt  is  positive, 
the  nimiber  of  caribou  is  increasing,  while,  if  dx/dt 
is  negative,  the  number  of  caribou  is  decreasing. 

What  determines  dx/dt?  Any  population  (peo- 
ple, rabbits,  bacteria)  with  an  itnlimited  food  supply 
increases  at  a  rate  that  is  proportional  to  itself.  The 
more  rabbits  you  have,  the  more  baby  rabbits  you 
get.  Thus,  one  term  in  the  equation  for  dx/dt  is  Ax. 
That  is, 


dx 

dt     =  Ax 


(2) 


whei-e  A  is  some  nmnbei"  that  depends  on  many 
biological  factors.  These  factors  include  the  luunber 
of  calves  a  caribou  mother  bears,  at  what  age  she 
starts  bearing  caribou  babies,  the  natiual  death 
rate  of  caribou  in  the  absence  of  predators,  and 
many  others. 

This  brings  us  to  the  effect  of  the  wolves  on 
the  caribou.  Let  y  be  the  number  of  wolves  that  are 
alive  at  any  time.  The  quantity  xy  is  the  product  of 
the  number  of  caribou  and  the  number  of  wolves. 
If  we  were  to  identify  each  of  the  caribou  and  each 
of  the  wolves,  the  product  xy  would  give  us  the 
nimiber  of  possible  caribou-wolf  encounters. 
Clearly,  the  negative  component  of  dx/dt  is  related 


80  COLUMN  GRAPHICS 


%S^:- 


■  J'^-' 


'^i>'^?i. 


''^^-^^:fM 


■ir^-^. 


CBM 


Computer 


The  image  on  the  screen  was  created 
by  the  program  below. 


iO  VISMEM:  CLEAR 

20    P=160:    Q=1QC 

30   XP=i44:    XR=1 . 5*3. 1415927 

40   VP-56:    YR=1:    ZP=64 

50  XF=XR/XPJ  YP=YP/YR:  2F=XR/ZP 

$0  FOR  Zl=-Q  TO  Q-1 

70  IR  ZI<~ZP  OR  ZI>ZP  GOTO  150 

80  ZT=ZI*XP/ZP:  ZZ=ZI 

90    XL=INT{.5+SQR{XP*XP-2T*ZTn 
100    FOR   XI=-XL   TO   XL 
110    XT=SQR(X1*XI+ZT*ZT)*XF:    XX=XI 
120    YY=(SIN(XT)+.4*SIN(3*XT))*YF 
130   GOS08    170 
140   «EXT   XI 
150    NEXT    Z I 
160    STOP 
170    Xl»XX+22+P       . 

180  yi=yY-zz+Q 

190  GMODE  1:  MOVE  XI, Yl:  WRPIX 
200  IF  Yl=0  GOTO' 220 
210  GMODE  2:  LINE  X1,Y1-1,X1,0 
220  RETL'HN 


The  Integrated 
Visible  Memory  for 
the  PET  has  now  been 
redesigned  for  the  new 
12"  screen  80  column 
and  forthcoming  40 
column  PET  computers 
from  Commodore.  Like 
earlier  MTU  units,  the 
new  K-1 008-43  package 
mounts  inside  the  PET 
case  for  total  protection. 
_         To  make  the  power  and 
flexibility  of  the  320  by  200 
bit  mapped  pixel  graphics  display  easily  accessible,  we  have 
designed  the  Keyword  Graphic  Program.  This  adds  45 
graphics  commands  to  Commodore  BASIC.  If  you  have  been 
waiting  for  easy  to  use,  high  resolution  graphics  for  your 
PET,  isn't  it  time  you  called  MTU?  tt^^ 

K-1008-43M  Manual  only  $10  (credited  toward  purchase) 
k-1008-43  Complete  ready  to  install  package  $495 

Mastercharge  and  Visa  accepted    BiSHH^ 

Write  or  call  today  for  our  full  line  catalog  describing  all 
MTU  6502  products,  including  our  high  speed  8"  Floppy 
Disk  Controller  for  up  to  4  megabytes  of  PET  storage. 


■ 


Micro  Technology  Unlimited 

'  ZB06  Hillsborough  SlreEt 
P.O.  Box  12106 
Raleigh.  NC  276D5.  U.S.A. 
191918331458 


NOW  80  COLUMN  PETS  CAN  HAVE  MTU  HIGH  RESOLUTION  GRAPHICS 


s*i:-  i^J^^/^^ii^S^^'^t^r^^^, 
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THE  STAR  MODEM 

From  Livermore  Data  Systems 


RS232  MODEM 
IEEE  488  iVIODEM 

RS232  CCin 
IEEE  488  CCITT 


SALE  S128 
SALE  $199 

S170 
S280 


STAR  Modem  is  the  price  performance  leader  with  a  tjll 
2  YEAR  FACTORY  WARRANTY. 


We  carry  Apple  11+  from 
Bell  &  Howell 


PROGRAM  YaUR  OWN  EPRDMS 

Brmdlng  livn  for  PET/CBM  $79 

EPHOM  Pnigninmgr  with  ultnn  lor  III  ROM  imltni. 

Incfudei  ill  necitury  hinlwirc  ind  teftwirr  to  pragnn  or 

Cll|)y2716  inil2532  EPROMS. 

WORDCRAFT  80  Wont  Pmcessor-CBM  $300 

Exlremely  comprehensive  word  processing  package  fw  8032 
Allows  you  10  view  lull  1 1 7  character  line  on  screen  by  using 
■'window'  apptoacn  Supports  all  majc*  pnniers 

Dow    Janes    Porlfolio    Management    Sifstem  $120 

Online  access  to  quotes  and  data  lor  6  000  slocks  from  Barrens. 
WSJ-  and  Dow  Jones  News  Service  Maintains  porttolio 
accounting  including  tax  records 


REVERSAL  iSpracKleni  33K  Apple  28  00 

Super  FORTH  4BK  Apple  40  00 

Energy  Miser  for  PET,  Apple,  or  Zenitti  24  50 

Data  Manager  ILutusI  24K  Apple  4000 

Hislo-Grapti  iBoyd)  48K  Apple  24  50 

Dala-GraphlBoyd)  48K  Apple  40  00 

Apple  II  User's  Guide  (Ostxjrnel  1200 

Inlroduclion  lo  Pascal  (Sytiexl  t030 

Pascal  Haiidlxjok  (Sybex)  1200 

Graphics  Cookbook  (or  Apple  9  90 

Musical  Applicalions  o(  Micros  (Chamberlin)  2000 

Basic  FORTRAN  (Coani  7  25 


Legal  Time  Accounting  $500 

Allows  aulornalic  processing  of  mailers  by  clicnl,  iawyet.  and 
activity  Ptovictes  reports  on  client  data,  agmg  analysis,  activity 
revenue,  and  productivity  Inleriaccs  with  Wordcraft  30 

EBS  Business  System  lor  CSM  $600 

Provides  exiiemely  compiehensive  integrated  inventory  and 
accounts  receivable  package  including  invoices,  packing  slips, 
mail  labels,  slatenienls.  deposit  slips,  and  1 7  reports. 

EAST E  R  N  HOU  S E  SOFTWAR E 

ROM  Rabbil  42.50 

Casselte  Rabbit  25.50 

Macro  Assembler  and  Text  Editor  42.50 

MAE  Macro  Assennbler  and  Editor  144  00 


Ml  PLOT  Intelligent  Plotter 
by  Watanabe  Instruments  (Diglplot) 

SPECIAL 
$1195 


Has  all  inlelligeni  functions  (or  producing  graphs  and 
drawings  including  6  vector  arxl  4  character  commands. 
Solid  and  broken  lines  can  be  specified  Character  gen- 
erator (or  alpha  numenc.  and  symbols.  Ctiaracters  can  be 
rotated  m  4  orientations,  and  can  be  16  sizes  Coordinate 
axes  drawn  by  specifying  graduation  interval  and  number 
of  repetitions  Parallel  ASCII  interface,  11  x  17  paper 


SPECIALS 


EPSON  MX-BO  Printtr 
EPSON  MX-OD  fn  frinttr 
EPSON  MX-70  Printir 
EPSON  MX-IDD  PrJniir 
Cenlronics  739  Printer 
STARWRITER  Oilsy  Whetl  Printer 
Leedex  Video  100  12"  Monitor 
ZENITH  DATA  SYSTEMS 

Z19  Video  Termina 
Z89  with  48K 
Extra  16K  RAM 
Z-47  Dual  8"  Drive 


475 
575 
300 
770 
7S!) 
1445 
129 

723 
ZI5D 

IIS 
2776 


SYM-1  209 

SYM  8AS-1  BASIC  Of  RAE-1/2  Assembler  85 

KTM-2/80  Synertek  Video  Board  349 


6502                    7  45 

10/6.95  50/6  55  100/6  15 

6502A                  840 

10/7.95  50/7  35  100/6  90 

6520  PIA              515 

10/490  50/445  100/4  15 

6522  VIA             6  45 

10/6.10  50/5  75  100/5.45 

6532                   790 

10/7.40  50/7  00  100/6.60 

2114-L200nsRAM 

375  25/3  50  100/3.25 

2114-L300  ns  RAM 

3.15  25/2  90  100/2  65 

2716  EPROM 

7.75  5/7  45  10/6.90 

2532  EPROM 

17.00 

4116  2O0ns 

B  ter  {20 

S-100  Wire  Wrap 

2.65 

Zero  Insertion  Force  24 

pin  Socket                 S2  00 

commodore 


CBM-PET  SPECIALS 


,<0,  Up  Id  1375  trte  menclunijlu 
</    wttli  purtlitu  ot  oni  tl 
iDllewIng  CBM-PET  IDmi: 


CASSEHES  -  AGFA  PE-611  PREMIUM 

High  output,  low  noise.  5  screw  housing,  labels 
C-IO  10/5.65      50/25.00    100/4800 

C.30  10/7,30     50/34  00     100/66,00 

M  other  lengths  available.  Wnle  lor  price  list. 


DISK 
SPECIALS 


SCOTCH  |3M)  5'4' 
SCOTCH  13M)  8" 
Verbatim  5v„" 
(add  1  00  (or  5'i 


10/2,85  50/2  75  100/2,65 
10/2.90  50/2  60  100/2  70 
10/2  45  50/2  40  100/2  35 
Verbatim  plastic  storage  box) 


6032  32K  ■  80  Column  CRT 
8050  Dual  Disk  Drive 
4016  Full  Size  Graphics  Keyboard 
4032  Full  Size  Graphics  Keyboard 
8096  96K  ■  80  Column  CRT 

2040/4040  Dual  Disli  Drive  -  340K  1295     260 

4022  Tractor  Feed  Prinler  795     140 

CBM  Voice  Synthesizer  395      SO 

C2fJ  External  Cassette  Deck  95      12 

Used  CBM/PET  Computers  CAtl 

VIC  Personal  Compuler  300      ZS 

WRITE  FDR  SYSTEM  PRICES 


VerbalimB'Dbl  Dens      10/345  50,'335 
BASFS'i"  tO/2.40  20.'2  35 

WRITE  (or  prices  on  WABASH  Disks 

WE  STOCK  MAXELL  DISKS 


100/325 
100/2  30 


Diskette  Storage  Pages 
Disk  Library  Cases 


8'  -2  85 


10  tor  395 
5"-  2  15 


A 


ATARI  800    $745 

All  Atari  Modules  20%  OFF 


4  PART  HARMONY  MUSIC  SYSTEM  for  PET 

The  Visible  Music  Monitor,  by  Frank  Levinson,  allows  you 
to  easily  enter,  display,  edit  and  play  4  pan  harmony 
music  Includes  whole  notes  thru  54  Ihs  (with  dotted  and 
triplets),  tempo  change,  key  signature,  transpose,  etc  The 
KL-4M  unit  includes  D  to  A  converter  and  amplifier  (add 
your  own  speakeO 
KL-4M  Mutic  enm  villi  VMM  Pniinm  $59.90 


•**  EDUCATIONAL  DISCOUNTS  "* 

Buy  2  PET/CBM  Cimpilttn,  rtceivt  1  FREE 

WordPro  3+  -  32K  CBM,  diSk,  prinler  260 

WordPro  A+  -  8032.  disk,  prinler  335 

OZZ  Data  Base  System  (or  CBM  8032  335 

V(SICALC  (or  PET  or  ATAR(  170 

SM-KIT  -  Super  PET  RDM  Ulilitltes  40 

Programmers  Toolkit  -  PET  ROM  Utitilies  34  90 

PET  Spacemaker  II  ROM  Switch  3600 

2  Meter  PET  lo  IEEE  or  IEEE  to  IEEE  Cable  4000 

Dust  Cover  for  PET  6.90 

IEEE-Parallel  Pnnter  Interface  for  PET  1 1000 

IEEE-RS232  Printer  Inlertace  for  PET  12000 

Tile  PET  Revealed  1700 

Library  at  PET  Subroutines  (700 


ATARI  EDUCATIONAL  PLAN       write  (nr  detidi. 


A  P  Products     15%  OFF 
APHobby-Blox    15%  OFF 


ALL  BOOK  and  SORWARE  PRICES  DISCOUNTED 


Soiirce  Hookup  over  1000  programs/sen/ices 


The  8086  Book  (Osborne)  14.00 

ZBOOO  Assembly  Language  Programming  16.90 

PET  Personal  Computer  Guide  (Osborne)  12.75 

PET  and  the  !EEE-488  Bus  (Osborne)  13.60 

6502  Assembly  Language  (Osborne)  14.45 

Programming  the  6502  (Zaks)  10.45 

6502  Applicalions  Book  (Zaks)  1 0.45 

6502  Software  Cookbook  (Scelbfi  9.45 

CP/M  Handbook  (w/  MP/M)  Zaks  1 1.85 

Practical  BASIC  Programs  (Osbofne)  13.60 

Some  Common  BASIC  Programs  (OsbOfne)  12.75 


252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 
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BB 


WRITE  FOR  CATALOG. 

Add  S 1  25  per  ordet  (or  shipping  We  pay  tBiance  o(  UPS  surface  charges 
on  all  prepaid  otders  Piices  listed  are  on  cash  discount  basisReguIar 
prices  shghliy  higher 
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SuperGraphics 

by  John  Fluharty  $30 

SuperGraphics  provides  machine  language  extensions  to 
Commodore  BASIC  lo  allow  last  and  easy  plotting  and 
manipulation  ol  graphics  on  Ihe  PET/CBM  video  display,  as 
well  as  SOUND  commands 

Animations  that  previously  were  too  slow  or  impossible 
without  machine  language  subroutines  now  can  be  pro- 
grammed directly  in  BAS 10.  Move  blxks  (or  rocketships,  elc.|. 
or  entire  areas  of  lt>e  screen  with  a  single,  easy  to  use  BASIC 
command.  Scroll  any  portion  ol  the  screen  up  down,  left,  or 
right.  Turn  on  or  off  any  of  Ihe  4000  (8000  on  80321  screen 
pixels  with  a  single  BASIC  command.  In  high  resolution  mode, 
draw  vertical,  horizontal,  and  diagonal  lines.  Draw  a  box,  fill  a 
box.  and  move  it  around  on  the  screen  with  easy  to  use  BASI C 
commands 

■Rie  SOUND  commands  allow  you  to  initiate  a  note  or  series 
o(  notes  (or  even  several  songs)  from  BASIC,  and  then  play 
them  in  the  background  mode  without  interfering  with  your 
BASIC  program  Tliis  allows  yixjr  program  to  mn  at  lull  speed 
with  simultaneoiis  graphics  and  music. 

SuperGraphics  commands  include  GRAPHIC,  TEXT.  RVS, 
SET.  DRAW.  FILL  PLOT.  MOVE,  PRINT.  CSET,  CMOVE. 
DISPLAY,  PUT,  SWAP.  PAUSE,  and  SOUND. 

Please  specify  machine  type  and  RO  M  version,  disk  or  tape 


RAM/ROM 
for  PET/CBM 

4K  Of  8K  bytes  of  soft  ROM  with  optional 
battery  backup. 

RAM/ROM  is  compatible  with  any  targe  keyboard  machine 
Plugs  into  one  of  the  ROM  sockets  above  screen  memory  to 
give  you  switch  selected  write  protectable  RAM 
Use  RAM/ROM  as  a  software  development  tool  lo  store  data 
or  machine  code  beyond  Ihe  normal  BASIC  range  Use 
RAM/ROM  TO  LOAD  A  ROM  image  where  you  have  possible 
conflicts  with  more  than  one  ROM  requiring  the  same  socket 
Possible  applications  include  macnine  language  sort  (such  as 
SLIPERSORT),  universal  wedge,  Extramoti,  eic. 
RAM/ROM  -  -  AK  $85 

RAM/ROM  -  ■  BK  1  20 

Battery  Backup  Option  30 


KMMM  Pascal  for  PET/CBM        S75 

Asubset  of  standard  Pascal  with  extensions  •  Ma- 
chine Language  Pascal  Source  Editor  •  fvlachine 
Language  P-Code  Compiler  •  P-Code  Interpre- 
ter (for  debugging  and  learning)  •  P-Code  to  ma- 
chine language  translator  for  optimized  object 
code  •  Run-time  package  •  Floating  point  cap- 
ability •  User  manual  and  sample  programs  •  In- 
cludes source  code  editor 
Specify  ROM:  version  (1 6K  minimum),  disk  or  tape. 


EARLfor  PET  (disk  file  based)       S65 

Editor.  Assembler.  Retocater,  Linker.  Generates 
relocatable  object  code  using  MOS  Technology 
mnemonics. 

Disk  file  input  (can  edit  files  larger  than  memory). 
Links  multiple  object  programs  as  one  memory 
load.  Listing  output  toscreen  or  printer.  Enhanced 
editor  operates  in  both  command  mode  and  cursor 
oriented  "window"  mode. 


SUPERSORT  by  James  Strasma  $35 

Supersoil  is  an  excellent  general  purpose  machine 
language  sort  routine  for  PET/CBM  computers. 
Sorts  both  one  and  two  dimensioned  arrays  at 
lightning  speed  in  either  ascencfing  or  descending 
order.  Otherfields  can  be  subsorled  when  a  match 
is  found,  and  fields  need  not  be  in  any  special  order. 
Sort  arrays  may  be  specified  by  name,  and  fields 
are  random  length.  Allows  sorting  by  bit  to  provide 
8  categories  per  byte.  The  routine  works  with  all 
PET  BASICS,  adjusts  to  any  memory  size,  and  can 
co-exist  with  other  programs  in  high  memory. 


FORTH  for  PET 

BY  L  C,  Cargile  and  Michael  Riley  S50 

Features  include: 

lull  FIG  FORTH  model. 

all  FORTH  79  STANDARD  extensions. 

stoictured  6502  Assembler  with  nested  decision  making 
macros 

full  screen  editing  (same  as  when  programnning  in 
BASIC) 

auto  repeat  key. 

sample  programs. 

standard  size  screens  (16  lines  by  64  characters), 

1 5D  screens  per  diskette  on  4  040. 4  80  screens  on  B050. 

ability  to  read  and  write  BASiC  sequential  liles. 

introductory  manual, 

reference  manual 
Runs  on  any  t6K  or  32K  PET/CBM  (including  8032)  with 
ROM  3  or  4,  and  CBM  disk  drive.  Please  specily  configuration 
when  ordering. 

Availatjie  soon 

Metacompiler  for  FORTH  $30 

simple  metacompiler  for  creating  compacted  obiect  code 
which  can  be  executed  independently  (without  the  FORTH 
system). 


PAPER-MATE 
60  COMMAND 

WORD 
PROCESSOR 


ftB  m^ 


CBM  SOFTWARE 

Legal  Time  Accounting  Package 
Medical  Accounting  Package 
Complete  General  Accounting  Package 
Comprehensive  Investment  Analysis  Package 

Da<n  Jones  Portfolio  Management  Si  35 

Personal  Tax  Calculator  65 

Tax  Preparation  System  445 

Information  Retrieval  and  Management  Aid  400 

WordcrafI  80  Wordproccssor  Package  325 

Pascal  Development  Package  295 

Assembler  DeveiopinDni  Package  99 

Interigenl  Terminal  Emulator  30 

SOFIPACK-1  Irom  Competitive  Software  25 

16  games  and  utilities  for  PET 


MIEROREVERSI  lor  PET  by  Michael  Ritey 
Super  Machine  Language  Version  of  Othello 


to 


Paper-Mate  is  a  lull-lealured  word  processor 
for  S29  00  by  Michael  Riley  Paper-Mate  incor- 
porates 60  commands  to  give  you  full  screen 
editing  with  graph-cs  for  all  1 6k  or  32K  PETs,  all 
prihlers.  and  dist\  oi  tape  drives  It  also  includes 
most  features  ol  the  CBM  WordPro  I II.  plus  many 
additional  features 

For  writing  lexi.  Paper-Mate  has  a  definable 
keyboard  so  you  can  use  either  Business  or 
Graphics  machines  Shift  lock  on  letters  only  or 
use  keyboard  shill  lock  All  keys  repeat 

Paper-Mate  text  editing  includes  floating  cur- 
sor scroll  up  or  down,  page  forward  or  back,  and 
lepeating  insert  and  delete  keys  Text  Block 
handling  includes  transfer  delete,  append,  save, 
load,  and  insert 

All  lormatting  commands  are  irnl)edded  in  text 
lor  complete  control  Commands  include  margin 
conlrot  and  release  column  ad|ust  9  lab  settings, 
vanable  line  spacing,  juslily  text,  cenier  text,  and 
auto  print  form  Iclier  (vanatile  blockl  Files  can  be 
linked  so  Ihal  one  command  prinls  an  entire 
manuscript  Auto  page,  page  headers,  page 
numbers,  pause  at  end  ol  page,  and  hyphenation 
pauses  are  included 

Unlike  most  word  processors  PET  graphics  as 
well  as  text  can  be  used  Paper-Mate  can  send 
any  ASC1 1  code  over  any  secondary  address  to 
any  punter 

Paper-Mnlo  works  on  16K  or  32K  PETs  with 
any  ROM.  cassette  or  disk,  aixl  CBM  or  non- 
CBM  printers  An  8K  version  is  in  Ihe  planning 

To  order  Paper-Male,  specify  machine  and 
ROM  type 

On  Tape  (with  manual): J40.00 

On  Disk  (with  manual):  $42.00 

Manual  Separate S  1.00 


"Vq!  CBW  P(.T  CompuN-Ti 


Self  Calculating 
DATA  BASE 

REPORT  WRITER 

MAILING  LIST 
Flex  Fi  le  is  a  set  of  flexible,  friendly  programs  to  allow  you  to 
set  up  and  maintain  a  data  base  as  well  as  print  files  with  a 
versati  le  Report  Writer  or  a  Mail  Label  routine  Programmers 
will  find  it  easy  to  add  subrcutmes  to  their  own  programs  to 
make  use  of  Data  Base  files 

RANDOM  ACCESS  DATA  BASE 

Record  size  limit  is  250  characters.  The  number  of  records 
per  disk  IS  limited  only  by  the  size  of  each  record  and  the 
amount  of  free  space  on  the  disk  File  maintenance  lets  you 
step  forward  oi  backward  through  a  file,  add,  delete  or 
change  a  record,  go  to  a  numbered  record,  or  find  a  record 
from  a  specified  field.  The  Find  command  locatesany  record 
when  you  enter  all  (or  a  portion  of)  Ihe  desired  key  field. 
Field  lengths  can  vary  (rom  record  to  record  providetj  the 
sum  o(  the  fields  does  not  exceed  the  size  ol  the  record  This 
allows  maximum  packing  ol  information.  The  file  can  be 
sorted  by  any  field  Any  field  can  be  specified  as  a  key  held 
at  any  lime.  Sequential  files  from  other  programs  can  be 
converted  lo  random  files,  and  random  can  be  convened  to 
sequential-  Maximum  record  size,  fields  per  record,  and 
order  of  fields  can  be  changed  at  any  time 


MAILING  LABELS 

When  record  size  is  1 27characlers  (typical  for  mailing  list), 
each  disk  can  handle  over  1 000  records  (about  2800  with 
the  80  50  dnvel.  Labels  can  be  printed  any  number  of  labels 
across,  and  in  any  column  position ,  Any  number  of  fields  can 
be  printed  on  a  label  in  any  order,  and  two  or  three  lields  can 
be  joined  together  on  one  line  (like  lirsi  name,  last  name,  and 
titlel  A  "type  ol  customer"  field  allows  selective  printing, 

REPORT  WRITER 

Ttie  contents  of  any  field  can  be  placed'in  any  column. 
Numerics  can  be  decimal  point  lustified  and  rounded  to  any 
accuracy.  Any  column  can  be  defined  as  a  series  of  math- 
ematical lunctions  performed  on  other  columns.  These 
functions  may  include  +,  -,  x,/ ,  %,  and  various  log  and 
trig  functions.  Results  ol  operations  such  as  running  total 
may  be  passed  Irom  row  to  row  At  the  end  ol  the  repon  a 
total  and/or  average  can  be  cakiulated  for  any  column. 
Complete  record  selection,  including  field  within  range, 
pattern  match,  and  logical  functions  can  be  specified 
individual  ly  or  in  combination  with  other  parameters 

Flei  File  was  ileveliipeiS  by  Michael  Riley. 

Flex  File  System  $60 

Specify  machine  size  (32K  recommended)  and  ROM  type 
lor  both  disk  and  computer 


PERSONAL  SOFTWASE 

Microchess 

17  00 

Checker  King 

17  00 

Gammon  Gambler 

1700 

Time  Trek 

13  45 

Bridge  Banner 

13.45 

HAYDEN  SOFTWARE 

Complex  Mathematics 

12,70 

Engineering  Mathematics 

12,70 

General  Mathematics 

12,70 

MCAP  Circuit  Analysis  Program 

2100 

Energy  Misa 

24,50 

252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 
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Low  Cost  Disk  Drive 
For  PET/CBM 

PEDISK  II  Irom  cgrs  Microtech  is  a  new  system 
ready  to  plug  into  large  Keyboard  PET/CBM  systems. 
The  package  offers  speed,  reliability,  and  IBfvl 
compatability. 

Complete  system  prices  with  DOS  and  cable: 
5,25"  40  track,  1  dnve,  143K  $560 

5,25"  40  track,  1  dnve,  2B6K  690 

B"  IBM  3740  format.  77  track,  250K  995 


WRITE  FOR  CATALOG 

Add  SI  .25  per  order  for  shipping.  We  pay  balance 

of  UPS  surface  charges  on  all  prepaid  orders 


46 


COMPUTE! 


August,  1981.  Issue  15 


to  the  luinilier  orcarihou-vvoH'ciicoiinler.s.  Howev- 
er, not  eveiy  eiitoutiier  leads  to  a  caribou  death; 
the  wolf  may  not  be  hungry.  Thus,  the  negative 
componeni  of  dx/dt  is  -Bxy  wliere  B  is  a  luuiiher 
that  represents  the  fraction  of  caribou-woil  en- 
counters in  a  given  period  of  time  that  lead  to  a 
caribou  dealli.  TIuis,  tlie  final  oxptession  for  the 
rate  of  change  of  caribou  per  unit  time  is: 

dx 

dt     =  Ax  -  Bxy  (3) 

Turning  next  to  the  wolves,  we  must  f  uid  tlieir  rate 
of  change  with  respect  to  time;  that  is,  dy/dl,  the 
change  in  tlie  number  of  wolves  per  unit  time.  The 
"xy"  term  in  Kcpiation  3  is  "liad"  fbr  caribou,  but 
good  for  woKes  because  it  leprcscnts  more  caribou 
eaten.  In  general,  ue  can  say  thai  what  is  bad  for 
caribou  is  good  for  wolves,  and  write: 

dt     =  Cxy  -  Dy  (4) 

where  C  and  D  are  numbers  tlial  depend  on  a 
large  mmiber  of  Ijiological  factors.  Ecjuation  4 
shows  that,  foi"  preflators  with  a  limited  food  sui>ply, 
an  excess  of  predalois  (the  "Dy"  term  in  F,t]tialion 
4)  can  have  a  detrimental  effect  on  tlie  numtier  of 
predators. 

Before  continuing,  let  nie  point  <mt  the  more 
or  less  olovious  fact  that  I  am  not  a  biologist  and  1 
do  not  pretend  lu  be  able  to  cleterinine  the  constants 
.\,  B,  C,  and  D  from  biological  data.  Also,  the 
puipose  of  tills  paper  is  not  to  leflectinany  negative 
way  on  the  wolf.  As  a  predator  he  is  probably  far 
less  harmful  than  human  beings. 

Meanwliile,  Ijack  on  the  tundra,  we  would  like 
to  find  how  tlie  ntimber  of  caribou,  x,  and  the 
nnnilieroi  wolves,  v.  vary  with  lime.  This  proljlem 
will  be  solved  in  the  same  way  yon  would  calculate 
a  simple  rate  |iroblein,  sucli  as  driving  a  car.  If  you 
are  presently  .^)0  miles  from  home,  and  you  travel 
for  an  additional  thiee  hoins  at  55  miles  per  hour, 
then  you  will  be  2 1 5  miles  from  home.  215  =  50 
+  55*3. 

In  the  same  way,  the  numlier  of  caribou  at 
time  /  is  equal  to  the  number  of  caribou  at  a  lime  /„ 
(earlier)  plus  the  rate  of  change  of  caribou  times 
the  time  ela|3sed  tjctwecn  /  and  /,,.  In  equation 
form : 

x(t)  =  x(t„)+^(t-u  (5) 

Note  the  similarity  between  this  statement.  Equation 
(5),  and  the  example  in  the  preceding  paragraph. 
A  similar  equation  may  be  wiillen  for  the  wolves: 

y(t)  =  y(tj+gf  (t-tj  (6) 

Our  calculation  proceeds  in  very  small  steps 
because  both  dx/dt  and  dy/dl  change  with  x  and  y . 
We  begin  with  some  initial  population,  .say  x„  and 
y„.  We  calculate  dx/dl  and  dy/dt  at  these  two  values 
of  x„and  y„.  Next,  multiply  by  the  small  time  inter- 
val between  I  and  t^,  and  add  tlie  results  to  x„  and 
y„  as  in  Equations  5  and  6.  Repeating  the  process 


over  and  over  again  pi'oduces  a  table  of  values  for 
-v  and  V  ai  various  times  /,  suljsequent  to  our  starling 
time. 

Before  giving  a  BASIC  program  to  predict  the 
number  of  caribou  and  the  numbei'  of  wohes,  we 
note  thai  a  stal^le  condition  does  exist  in  which  the 
number  of  wolves  Luuf  the  number  of  caribou  are 
constant.  If  x„  and  y„  are  the  beginning  values  for 
the  number  of  caribou  and  the  number  of  wolves 
respectively,  and  if: 

(7) 


X  =D 


y    =A 


then  both  dx/dt  and  dy/dt  are  zero,  and  thei-e  will 
be  no  change  in  either  population. 

For  purpo.ses  of  illustration,  we  chose  A  =  2, 
B  =  .01 ,  C  =  .0  f ,  and  I)  =  8.  With  these  choices  for 
the  constants,  a  choice  of  x„  =  80()  caribou  and 
y„  =  200  wolves  gives  a  stable  population  for  both 
species.  These  constants  and  initial  animal  popula- 
tions do  not  have  their  foundation  in  biological 
reality;  they  merely  serve  to  illustrate  situations 
and  trends  that  can  occur  in  predator-prey  rela- 
tionships. Perliaps  a  mucli  smaller  population  of 
wolves  can  actually  control  a  much  larger  population 
of  caribou,  l^ut  for  our  piuposes  it  is  nice  to  keep 
the  numbers  of  eacli  [jopufalion  in  a  range  so  they 
can  both  be  plotted  on  the  same  grapli.  Nature  is 
rarely  tliat  accomodating.  Tlic  program  in  Listing 
I  can  be  used  lo  see  how  tlie  number  of  caribou 
and  the  number  of  wolves  change  with  time,  de- 
pending on  the  initial  values  chosen  for  x,,  and  y„. 

Before  de.scribing  some  of  the  results,  let  us 
examine  the  details  of  the  program.  The  first  four 
statements  should  he  obvious.  Statement  50  simply 
prints  the  current  value  of  the  lime,  tlie  caribou 
population  x,  and  the  wolf  population  v-  Note  that 
the  print  statement  "dies.ses  up"  the  output  values 
of/  and  rounds  .\  and  y  to  the  nearest  whole  numlier. 
The  data  are  much  simpler  to  read  when  placed  in 
this  form.  Statements  60  and  70  calculate  the  rates 
of  change  of  the  caribou  and  wolf  populations. 
They  correspond  to  Equations  3  and  4.  Statements 
80  and  90  are  BASIC'  equivalents  of  Ec|uations  5 
and  6,  Note  that  our  lime  interval  is  0.005  (the 
units  are  arbitrary;  if  you  wish,  you  may  think  of 
the  units  as  decades).  Statement  100  updates  the 
time  each  lime  around  the  loop.  Since  there  are 
numerous  calculations,  we  chose  not  to  print  all  of 
the  results.  Statement  1 1 0  selects  values  of  /  =  0,  .  1 , 
.2, ...,  I.O,  1.1, ...  for  printing  the  current  population 
data,  skipping  intermediate  values  of/. 

Listing  1. 

A  BASIC  program  to  solve  the  Lotka-Volterra 
predator-prey  equations. 

10   PRINT  "INPUT  THE  STARTING  POPULATIONS 

OF  CARIBOU  AND  WOLVES." 
20  INPUT  X,Y 
30  PRINT  "INPUT  THE  CONSTANTS  A,  B,  C,  AND  D 

FOR  THIS  PROBLEM." 
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By  Nvtronics 

ASCII/BAUDOT, 
STAND  ALONE 

Computer 
Terminal 

COMPLETE 
FOR  ONLY  .  .  . 

$14995 

The  NctJDfl^  A^  11/ BAUDOT  Compulcr  Tcrmirul  Ki[  is  ■ 
inicr^roc«M>r-cDniiolln].  ^mrtd  4lone  Xeybotid/iermirvBl 
r«]iinng  tip  [omjiuirr  mcTnor:^cr  s^ftMarc.  h  allcwiihe  ux  ai 
cillur  a  64  c[  32  cli^r^ier  by  !6  line  p!rornsj<inj,l  display  foi- 
HUE  wjih  ideclablc  baud  rate.  RS2:i2X:  di  20  ma.  O^l^Ji.  FulS 
cursor  conirol  and  7!  ohm  compoiiEC  video  oulpui. 

TSc  !(£!  boaid  lollo'ws  ihe  (iiridird  iipniniEf  canfixuniior 
and  gmrralc^  l^c  cOEifC  128  tturaciei  ASC[[  uppec/l0*fr  caw 
sa  wilh  %  prLHlable  chaiacleri.  Fealucc^  include  onkHrd 
reza\aiari,  Klcciktik  paiiiy,  thill  lock  kty,  atphii  lock  jumper, 
t  d^iv«  cannbiliiy  oT  one  TTY  load,  and  ihe  abiliiy  lu  nuU 
di:rt:cil)'  *Ilh  alftuwi  any  corapuid,  iocMdina  iht 
plorer/S5  «nJ  ELF  pioduas  hy  Nctrot(i» 

The  Compuln  Tciminal  requirn  HO  I/O  m»ppin£  uc 
induda  Ik  of  innnory,  chjrj.cicr  lennalDr.  2  i.ey  ti>\\3--tt. 
procHiorcQnirDlled  cursor  coniral.  parallel  ASCII/BAUDOT 
lu  leriail  convtiMari  and  urial  la  video  proccuini— ruU>' 
cryual  conirolled  ioi  superb  accucacy.  PC  boaidi  aic  Lhc 
hiiheil  qualtiy  gla«  epoxy  fo;  ihe  uldmaTc  in  rchabi]il>  and 

VIDEO  DI«PUir  BPECtFICATIOHl 

The  heart  of  lhc  NcfiOrtki  CompuiK  Temmal  i^  ihc 
proceitoT -con  I  lolled  Sciionici  Video  Di»pli^  Bo*fd  (VID) 
which  atlo>Ai  ihe  icrminal  its  uTilire  cilhcr  a  parallel  ASCIi  or 
BAUDOT  tignal  iourc^h  The  Vin  convene  ihr  parallel  ElaUloj 
KritI  dait  whith  ii  tfien.  foimsned  lo  fiiher  RSI32-C  or  2fl  maJ 
currenl  loop  nulpul,  which  ein  be  CO:ti(KCied  10  \ht  wrial  I/O 
on  )out  computer  or  oih«  irlerficc,  i.e..  Modem, 

When  conn«<iHlQac«npuier,  ihccompuin  Enuu  echaihej 
tFilracicr  ie<:ened,  Thi*  d»U  i%  received  by  ihe  VID  which! 
prcKciKS  Ihe  inrDrTnalion.  'pn^cfling  Ed  dlU  ID  *ti«o  tui:jable| 
ID  be  diiplayed  on  a  TV  »l  tiaini  an  RF  modulator)  or  on  i\ 
video  moniior.  The  VID  gen>rra[«  the  curwr,  horiianlaj  ard\ 
vertpcal  sync  pUws  tnd  pflforms  the  houwkwping  iclaiii^c  id 
i^hich  character  and  where  it  ii  to  be  Jiiplayi^t!  on  (he  iC'ttn. 
VldtoOucput:  /  i  P/Pin:a  7J  i,Mm  lEtA  KS-lTOf  *■  Band  Kale: 
U0^'>d300ASCIJ'OviV*^:fl$2S!CDr20ma  t-ufrtnl loop 
*  ASCII  ttaf»cler  Set:  126  /utrHatilf  CtiafaCim— 


ASCII/BAUDOT 
Computer  Terminal  Kit 

BAUDOT  CkintiH  5«:'^*  Cit  £FCH  fJ  KLTrT^'OT^ 
RSTUyWXYZy:''3St(l..90l*ti7;i/63^ 
Cacior  M«dn:  Homt,  Backipaev,  Hontomal  Tab,  Liite  firtf, 
Verlfcai  Tab,  CarnoRt  Return.  Two  ipeci^i  cursor  ittjurncti 
are protiidid /or atff^aluie  a»<}  ftlaiive X-Y  nnor  addfrjsinx  ■* 
Curuir  C«PIKrf:  Enar.  End  of  Line,  Ermr  oj  Screen,  Farm 
Feed.  Drieie  *  Maailar  Operaiioa:  ?if3  of  iOttz  (jumptf 
srifclatle. 

CentmtnWU.S  A.  CiM<!  Card  iitrmt  Om^iM  Cv^wtiait 

CALL  TOLL  FREE  800-243-7428 

To  Ordet  From  Connecticut  Di  Fof  Techiicaf  ^_  ^ 
^•^       Assislancfi.  Elc  Cil(203)  JH-9375  T 

Nelronks  RID  Lid.,  Depi. 
333  UtchneM  Rud,  Ntw  MUford.  CI  06716 
pita**  iend  the  iifKi  fhtiktd  bffO"^- 
O  SnTomkt  StamI  Ah>M  ASCII  Xtibakn\i'<:jiinj^uitt 

Termlnil  Xh,  Sli9+ftS  pltis  S3 .00  poilJgr  &   handling. 
Q  Ddu^r  SleH  Cabinet  for  Nctronic^  Keyboard /TcTTni- 

nal  In  Blue/Blick  FiniUi,  S19.9S  plu^  JMO  po«a£c 

ifvd  hATidhnj. 
D   VUev  Display  B«ard  kit  iLone  [Int  ke?burdl.  519.9$ 

p\^l^  13  potiaie&  Fiindhng. 
El    II"  VMeoMoaliM-dO  MhU  ttandoidili)  r^iU)  usem- 

hlr<]  »nd  tmtii.  S)39<9S  r^lus  S!  pt^sligc  and  h&ndlin(. 
D   Rf'  Modulatoi  KJI  (to  use  youi  TV  let  lgr  a  moniioO, 

U.93  po^ifiald. 
D  5   •■tp   Po*w  Sufifti    Kii   Jn   DcluK  Sl«l   Cabinet 

(igVDC  @  *  amp*.  plJjJ  fr«  VACl.  S3t.t5  plui  J2 

ptnlBfe  &  handJini. 

Toial  Encloud  (Conn,  res.  add  jalcs  iaaj  S 

By- 

D  Perwnal  Chetk  □  Csihitts  Check/Mofley  Order 

□  Vb*  a  Mum-  Chari*  iBank  * ,  _  _  > 
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NEW!!!-THE  ELECTRIC  MOUTH 

for  SLOO,i-:iril,  Apple, 
TBS-80  Level  ir 

From  !39y.yil  ki( 

Now  —  teach  your  com- 
puter tu  talk.  dratnaiicaUy 
incTuasin^  the  interaction 
between  you  and  your 
machine. 

That's  right:  the  ELECTRIC  MOUTH  ac-  Principle  ofOpprallon  The  ELECTRIC 
tually  lete  your  computer  lalklinslalled  and  MOUTH  s(orcs  words  in  their  digital 
on-luiE  in  jusl  mmulcs.  It's  ready  for  spokiiO"  equivalents  in  RO  Ms.  When  wiinlH.  phrases, 
language  use  in  office,  buainess,  industrial  ^^d  phonemes  are  desired.  Ihev  are  simply 
and  commercial  appUcationa.  in  games,  caljnd  for  by  your  program  and  then  syo' 
special  projecls.  R&I),  education,  security  ihcsUed  irilo  speech.  The  ELECTRIC 
deviora  —  thert's  no  end  (n  the  E[.KCTRIC  MOUTH  system  requires  none  oE  vour 
MOUTH'S  usefulness,  Lnok  at  Ihrae  fea-  valuable  memon' space  except  for  a  few  ad- 


tures: 

'  SupplUd  wtlh  143  wtmJh  Vtlpn  pho' 
bcn.  capable  of  pnxIutLLngt  hundicdsarwrinband 

*  ^.xpandabl^  an-board  up  to  Ihamand^i  o(  wnrd^ 
and  p^ri»n  {]usl  add  additional  spirrc.h  K{)M<  as 
Ibry  biM;i)n»p  ai.»il»bk'l. 

'  Four  mtxlnhi,  which  plug  dlrvi:llvlnlnSll)a,Ai)plit. 

Eir  II  and  TRS-BO  Level  II  ccNnpuLen. 
'  Gei  it  In  t«iV  b>  ll«irtlt  rilhif  Hanlic  en  machine 

lanauitK^  |vrF>  ea»v  tn  uw  compJett  tn-ilruaiiMl« 

with  Bxampie^  in{;ludrdj'. 

*  U«f%  N'vlidnal  SemiconductDrS  "DiKilalLer" 

*  Includr^  nn-board  audio  Hmplifia  and  spealtcr. 
with  provisions  for  fttrrnal  sptakpr^  iind 

*  Arid*  a  new  dimenvQn  add  c'^ulemenl  la  p»w- 
ErsmminK:  let«  you  modily  eKkfinj;  proftrnmt  and 
tjamnh  1(1  add  »pokcn  annnuncementu  of  rrHutti, 
wamijijiii,  eu:. 

*  Imtalh  in  i«M  minult^ 


drewwa  if  used  in  memojj-  niapped  mode.  In 
mo3l  cases,  output  ports  (user  selectable)  are 
used. 

Spoken  Material  Included 
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SET 

STAR 
START 
STUP 
"niAN 

"IKE 
HME 
TRY 


IIVI-IK 

i^»:N'ii'U-?>n  VOE2 
li:t»£:t?j:i         whjGitl 
I'uiam: 
tutH 

t)(IL\-| 
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From  Datasoft  Inc. 

A  powerful  wordprocessing  package  for  the  ATARI 
computer.  Has  over  fifty  commands  for  editing  and 

formatting  your  text.  Requires  an  Atari  825, 
Centronics  737  or  Epson  MX-80  printer,  32K  RAM, 

I/O  module  and  one  disk  drive. 
Cat  No.  3140  Atari  400/800  $99.95 

August  Software  Specials 

For  your  Apple  II/II  - 

(All  require  48K  RAM  &  Disk) 

Cat  No.  3083  Sabotage  (On  Line  Sys.) . S24.9S 

CatNo.3110Pooll.S(I.D.S.L) S34.95 

Cat  No.  3134  Space  Eggs(SirLus) S29.95 

Cat  No.  31 35  Pulsar  II  (Sirius) S29.95 

Cat  No.  31 36  The  Warp  Factor  (Strategic  Sim.)   .  .S39.95 
Cat  No- 3156  Raster  Blaster  (Bill  Budgel SZ9.95 

Tell  US  you  saw  our  ad  in  Compute  and  we 

pay  UPS  ground  shipping  and 

handling.  (USA  only). 

How  To  Order 

Order  by  phone  or  by  mail.  Pay  by  check, 
M/C,  Visa  or  C.O.D.  (COD  $1 .40  addl.) 
Offer  good  in  USA  only. 
Expires  Sept.  1,  1981. 


ELECTT{ONICS 


19511  Business  Ctr.  Dr.,  Dept.  G8, 
Northridge,CA  91324 

(Outside  Calif.)  (800)423-5378 
{In  Calif.)  (213)886-9200 

Write  or  phone  for  your  FFIEE  copy  of  the 
HW  Electronics  Catalogue. 
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COMPUTE! 


August,  1981.  Issue  15 


40  INPUTA,  B,C,  D 

50  PRINTINT(10*T  +  .001)/10;INT(X  +  0.5);INT(Y  +  0.5) 

60  XP  =  A*X-B*X*Y 

70  YP  =  C*X*Y-P*Y 

80  X  =  X  +  XP*0.005 

90  Y  =  Y  +  YP*0.005 

100  T  =  T  +  0.005 

110  IFABS(10*T-INT(10*(T  +  .OOOOi)))<0.00001  THEN  50 

120  GO  TO  60 

140  END 


Table  1.  A  sample  run  of  the  program  in  Listing  1. 

INPUT  THE  STARTING  POPULATIONS  OF  CARIBOU 

AND  WOLVES. 

?     1000, 

200 

INPUT  THE  CONSTANTS  A,  B,  C,  AND  D  FOR  THIS 

PROBLEM 

?2, 

.01 

.01,  8 

0 

1000 

200 

.1 

980 

243 

.2 

921 

283 

.3 

836 

307 

.4 

750 

305 

.5 

682 

280 

.6 

640 

244 

.7 

624 

205 

.8 

631 

172 

.9 

657 

147 

1 

698 

130 

1.1 

753 

120 

1.2 

817 

118 

1.3 

885 

124 

Tabic  1  shows  how  the  computer  prims  the 
results  on  my  AIM  65.  The  results  are  best  studied 
by  graphing  the  number  oftaribou  and  the  number 
of"  wolves  as  a  function  of  time.  However,  even  a 
brief  study  of  the  results  in  Table  1  can  lead  to 
some  conclusions.  Recall  that  800  caribou  and  200 
wolves  give  a  stable  (natiuc  is  balanced)  populalion 
for  both  caribou  and  wolves.  Try  these  values  in 
the  program.  Note  that  in  Table  1  we  began  with 
1000  caribou  and  200  wolves,  representing  an 
excess  of  caribou.  Perhaps  it  was  a  better  than 
average  calving  year  for  caribou.  In  any  case,  the 
caribou  population  Ijcgins  lo  decline,  while  the 
wolf  population  increases.  The  wolves  also  "benefit" 
from  the  excess  of  caribou.  However,  at  about 
/=  .3,  the  caiibou  are  near  llieir  stable  level  but 
now  there  is  an  excess  of  wolves.  Thus,  the  caribou 
population  declines  below  the  stable  level  and  the 
wolf  populalion  also  declines  because  there  are  too 
few  caribou  to  sustain  their  numbers.  When  the 
wohes  have  declined  below  about  200  w<jlves  at 
1=  .7,  the  caribtni  population  Ircgins  to  climb  be- 
cause there  are  too  few  caribou  to  sustain  their 
ninnbers.  When  the  wolves  have  declined  belo^v 
aboiU  200  wolves  at  /=  .7,  the  caribou  population 
begins  to  climb  because  there  are  so  few  wolves. 
The  decline  in  the  wolf  po]nilation  ends  at  t=  1.2 
when  the  caribou  population  exceeds  800  again. 
The  entire  cycle  repeats  itself  over  and  over  again. 
A  graph  of  these  results  is  shown  in  Figure  1 .  Note 


thai  the  peaks  in  the  woK  \yn\m\nUnn  follow  the 
peaks  in  the  caribou  population.  The  dips  in  the 
wolf  population  also  come  at  later  times  than  the 
dips  in  the  caribou  population.  A  slight  increase  in 
the  peaks  and  a  slight  decrease  in  the  dips  is  ob- 
served as  time  goes  on.  This  is  a  result  of  the  crude- 
ness  of  oiu'  technique.  An  actual  solution  will  ix'|)eat 
itself.  At  least  we  obtain  some  idea  of  what  happens 
when  the  stable  population  is  disturbed. 

Figure  1  suggests  some  things  to  try  for  your- 
self. What  happens  when  there  are  too  lew  caribou 
(less  than  800)  and  too  many  wolves  (more  than 
200)?  What  happens  when  there  is  an  excess  of 
each  species?  What  happens  if  there  are  no  wolves? 
No  cariboti?  Suppose  that  caribou  has  suddenly 
become  very  popular  in  lestaiuants,  and  that  the 
caribou  herd  is  reducetl  to  80  before  we  realize 
that  the  caribou  are  almost  extinct,  and  we  suddenly 
quit  hunting  them  (leaving  80  caribou  and  200 
wolves).  What  will  happen  in  this  case?  l"ry  to 
jarcdict  whal  happens  before  you  run  the  program. 

Equations  3,  4,  5,  and  6;  the  computer  pro- 
gram; and  the  graph  of  the  results  make  up  our 
mathematical  model  of  the  caiibou  and  the  wolves. 
It  can  be  modified  by  adding  additional  complexi- 
ties. What  if  the  supply  of  grasses  on  the  tundra  is 
limited  and  there  is  intraspecific  competition? 
What  happens  if  the  caribou  sometimes  kill 
wolves? 

I  would  like  lo  acknowledge  the  inspiration  I 
received  from  my  Numerical  Analysis  class  (Sum- 
mer 1980).  I  would  also  like  to  acknowledge  David 
A.  Smith's  book,  INTERFACE:  Calculus  and  the 
Computer,  (Houghton-Mifflin,  Boston,  1976) 
where  I  first  encountered  the  predator-prey  prob- 
lem. This  book  is  an  excellent  source  for  a  large 
variety  of  calculus-related  problems  that  can  be 
.solved  with  a  computer.  .Anyone  who  lias  had  one 
or  more  courses  in  calculus  should  profit  from  this 
book. 
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Figure  1.  The  populations  of  caribou  and  wolves  as  a 
function  of  time.  Initial  populations  were 
X„=  1000  caribou  and  y„  =  200  wolves. 


■  WANT  YOUR  COMPUTER  BACK?" 


Lei   the   MICROsport 
dedicated  task. 


TM 


Microcomputer  (MMC)  lake  over  any 


It  is  the  affordable  alternative  -  kits  from  S89,00,  application 
units  from  only  SI  19.00  (assembled  and  tested). 

It  is  user-oriented  -  complete  in-circuit  emulation  allows  pro- 
gram development  on  ANY  6502  based  system.  It  is  compact 
(4!i"  X  6',i"  pc  board)  but  powerful  (32  I/O  lines;  20  mA  full 
duplex,  IK  RAM  +  EPROM  socket  4/16  bit  counters;  6503 
CPU)  and  works  off  any  AC  or  DC  power  supply. 

Turn  your  present  6502  based  system  into  a  complete  develop- 
ment .system  with: 

1  MMC/03D  Microcomputer  with  ZIT  .sockets 
1  MMC/031CE  In-cireuit  emulator  for  the  6503  CPU 
I  MMC/03EPA  EPROM  Programmer  complete  with  software 
driver. 


For  more  info  call  or  write 

R.  J.  BRACHMAN  ASSOCIATES,  INC. 

P.O.  Box  1077 

Havertown,PA  19083 

(215)622-5495 


PET/CBM 

STOP  PLAYING  GAMES  ?RTJ(Modeii.,ii) 

OTHERS 


■  CalculsCB  odds  on  HORSE  RACES  *(td  ANY  COMPU- 
TEFI  usmg  BASIC, 

■  SCIENTIFICALLV  DERIVED  SYSTEM  really  *ork£  TV 
Slaiion  WLKY  01  Louisville  Kenlucky  used  this  sylera 
10  predicl  me  odds  ot  Ihe  '980  Kenluchy  Derby  See 
ine  Will  Slreel  Journal  (June  6  19801  article  on 
Horse-Handicappmg  Triis  syslem  was  wrineri  jnd 
used  dv  compuler  experts  and  is  now  being  made  available  to  home  compjier  owners  This 
method  IS  based  on  slormg  data  Irom  a  large  number  of  races  on  a  hiqfi  speed  large  scale 
compulei  22  lactors  taken  Irom  ihe  Daily  Racing  Form  were  then  analyzed  by  the 
comouler  to  see  how  tfiey  intiLenced  race  resotls  From  these  23  laciors  ten  were  found  to 
be  ine  most  yilal  in  delerminmg  winners  NUMERICAL  PROBABILITIES  ot  each  of  these  10 
faclors  were  then  cofiiouied  and  this  forms  the  basis  of  this  REVOLUTIONARY  NEW 
PROGRAM 

■  SIMPLE  TO  USE  Obtain  Daily  Racing  Form  the  day  helore  Ihe  races  and  answer  the  10 
questions  aDout  each  tiorse  Run  the  program  and  yout  computer  will  print  oul  Ihe  odds  lor 
all  horses  m  each  race  COMPUTER  POWER  gives  you  Ihe  advantage' 

■  rOUGET  II  TRS-80.PETCBM  or  Apple  Cassette 

21  Listing  ot  BASIC  program  tor  use  «ith  any  compuler 

31  Instructions  on  now  to  get  the  needed  data  Irom  the    Daitj  Racing  Form 

4t  Tips  on  using  the  odds  generated  by  the  program 

5 1  Sample  term  tc  simotify  entering  data  for  each  race 

MAIL  COUPON  OR  CALL  TODAY 

3G  COMPANY,  INC.  DEPT.  CO 

RT.  3,  BOX  28A,  GASTON,  OR  97119 

Yes,  I  wdtil  10  USE  my  computer  lor  FUN  and  PROFIT  Please  sera)  me 
at  J24.9S  each. 

I  need  a    JI  TR5-80  Cassette    _  Aopie  Cassette    ^  PET/CBM  Cassette 

Enclosed  is^  check  or  money  order     ~  Master  Cftarge     "jViSa 


(503)  357-9889 


.  programs 


Card  No 
NAME  


£x|>  dile 


ADDRESS  . 

cnv  


START  USING  YOUR  COMPUTER  FOR 

FUN  and  PROFIT! 


(LABEL),  Y  (LABEL.X)  LABEL  +  fNDX-I 


6502  Assembler/Editor 


•  APPLE 
-•  ATARI 
PET 


>  SYM 


[Before  you  buy  that  off-brand  Assembler/Text  Editor,  note  that  EHS  is  the  only  company  that  provides  a  | 
line  of  compatible  ASM/TED's  for  the  PET/APPLE/ATARI/SYM/KIM  and  other  microcomputers. 
[When  you  make  the  transition  from  one  of  these  6502-ba5ed  microcomputers  to  another,  you  no  longer  I 
[have  to  relearn  peculiar  Syntax's,  pseudo  ops,  and  commands.    Not  only  that,  EHS  ASM/TED's  are  the 
[only  resident  6502  Macro  Assemblers    auailiable  and  they  have  been  available  for  several  years.  Thus  you 
[can  be  sure  they  work.    Our  ASM/TED's  may  cost  a  little  more  but  do  the  others  provide  these  powerful 
[features:    Macros,  Conditional  Assembly,  String  Search  and  Replace,  or  even  up  to  31  characters  per  label?  | 
Before  you  spend  your  money  on  that  other  ASM/TED,  write  for  our  free  detailed  spec  sheet. 


MACRO   ASM/TED 

For  APPLE/ATARI/PET/SYM/KIM 
Other  than  our  MAE,  no  other  assembler 
is  as  powerful. 

Macros/Conditional  Assembly. 
Extensive  text  editing  features 
Long  Labels 

Designed  for  Cassette-based  systems. 
$49.95 


MAE   ASM/TED 
For  APPLE/ATARI/PET 
The  most  powerful  ASM/TED 
Macros/Conditional  and  Interactive  Assembly 
Extensive  text  editing  features 
Long  Labels 
Control  files 

Designed  for  Disk-based  Systems. 
SI  69.95 


V/SA' 


EASTERN  HOUSE  SOFTWARE 

3239  Linda  Drive  PHONE  ORDERS 

Winston-Salem,  N.  C.  27106      USA    (919)924-2889 
(Dealer  Inquiries  Invited)  (919)  748-8446 
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Add  A 

Programmable 
Sound 
Generator 

Connecting  The 
General  Instruments 
AY-3-8910 

Programmable  Sound 
Generator  To  The 
6502/6800  Bus 

Michae!  Stevens 
Buntingford,  England 

The  AY-3-8910  sound  generator  is  a  particularly 
versatile  device  capable  of  generating  three  simul- 
taneous tones,  each  of  which  can  be  separately 
controlled  in  amplitude  and/or  mixed  with  noise  to 
produce  a  wide  range  of  sound  effects.  The  particu- 
lar merit  of  the  GI  chip,  compared  to  other  sound 
generators,  is  that  its  operation  is  entirely  digitally 
controlled,  making  it  suitable  for  use  with  a  micro- 
processor. 

In  addition  to  its  sound  generator  functions, 
the  AY-3-8910  also  features  two  8-bit  wide  general 
purpose  I/O  ports  (labelled  lOA  and  lOB  in  the  pin 
diagram  of  Fig.  1).  AH  functions  are  controlled  by 
sixteen  internal  registers  accessed  by  a  combined 
data  and  address  8  bit  port  (DAO-7  in  Fig.  1).  The 
AY-3-8910  is  designed  principally  for  use  with  GI's 
PIC  1600  and  1650  series  of  microprocessor  with 
bus  control  pins  BCl,  BC2  and  BDIR  determining 
whether  the  DAO-7  lines  are  to  be  interpreted  as 
address  or  data  lines. 

The  combined  function  of  the  DAO-7  lines  do 
not  allow  for  easy  interfacing  to  other  microproces- 
sors such  as  the  6502  and  6800  series.  One  method 
of  interfacing  that  has  been  proposed  uses  a  6820 
programmable  interface  adaptor  (PI  A)  with  8  lines 
of  port  A  connected  to  the  DAO-7  pins  of  the  sound 
generator  and  three  of  the  port  B  lines  for  the  three 
bus  control  pins. 

This  means  of  interfacing  makes  programming 
the  sound  chip  cumbersome.  One  needs  to  simulate 
the  bus  waveforms  shown  in  Fig  2.  A.ssuming  that 
one  is  writing  in  BASIC,  then  two  POKE  commands 


are  needed  to  set  up  the  6820  ports  as  outputs. 
Then  one  needs  a  POKE  to  send  the  address  of  the 
required  internal  register  to  the  DAO-7  pins,  another 
POKE  to  .send  LATCH  ADDRESS  to  the  bus  control 
pins,  a  third  POKE  to  send  BUS  INACTIVE, 
followed  by  a  fourth  POKE  to  send  the  data  to  the 
DAO-7  pins,  a  fifth  POKE  to  send  WRITE  DATA  to 
the  bus  control  pins,  and  a  sixth  POKE  to  return  the 
bus  control  pins  to  BUS  INACTIVE.  These  last  six 
POKES  must  be  repeated  for  each  of  the  sixteen 
internal  registers  needing  input. 

Why  can  one  not  make  the  sixteen  registers  in 
the  sound  generator  part  of  the  addressable  memory 
of  the  microprocessor?  Then  a  single  POKE  to  the 
relevant  address  would  be  all  that  is  needed. 

The  reason  that  this  is  not  straightforward  is 
that  the  AY-3-8910  is  too  slow  to  respond  to  the  luS 
processor  cycle  of  the  6502/6800  families.  Following 
a  falling  edge  of  the  02  clock  the  minimum  time 
intervals  needed  are: 


delay  until  the  processor  address  is  valid 

300  nS 

A  Y-3-89 1 0  address  set  up  time 

400  nS 

A  Y-3-89 1 0  address  hold  time 

100  nS 

AY-3-89I0daU  set  up  time 

50  nS 

AY-3-8910  data 

pulse 

width 

500  nS 

AY-3-8910  data  hold  time 

100  nS 

1.45uS 

(GND) 
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FIGURE  2.  Sound  Generator  Timing  (Write  Mode). 
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THE  FINEST  IN  FANTASY  GAME  SOFTWARE 


APPLE 

48K  -  w/disk 


48K  -  w/disk 


32K  -  w/disk 


48  -  w/disk 


SPACE  GAMES 


—  Climb  aboard  the  starship  Herman 


li  A  LACTIC  QUEST  —  Warpthrough  the  64  solarsystemsln  Hires  graphicswithCrystalsonlcssound. Fire 
lasers  and  rifter  pods  as  you  battle  the  Vegans  in  real  time  simulation.  In  Galatic  Quest  we  have  attempted  to  combine  (he 
best  elements  of  a  Star  Trek  type  game  with  one  similar  to  Space  Trader,  What  is  Skishi  and  where  is  the  Pleasure  Planet? 
In  some  systems,  lurking  behind  swarms  of  asteroids,  are  Space  Pirates  who  will  gut  your  ship  and  leave  you  a  derelict  in 
space.  To  win  Galactic  Quest  you  must  be  shrewd  a  business  man  as  well  as  a  top  notch  warrior.    $29.95 

"•SAIl  WAICS  —  Attacking  aliens  in  3D.  Thousands  of  approach  simulations  and  10  levels  of  difficulty.  Three 
kinds  of  invader  craft  scored  by  size  and  attack  mode.  An  exciting  Invaders  type  game  with  perspective  and  sound.  For 
fantasy  enthusiasts  from  8  to  80.   $29.95 

SANDS  OF  MARS  —  You  embark  on  the  Maiden  Voyage  of  the  Starship  Herman.  This  game  takes  up 
almost  200K  and  uses  2  disks.  It  includes  more  than  300  Hires  screens  animated  scenarios,  a  3  dimensional  maze,  and  a 
Iranian  labyrinth  drawn  entirely  with  hexagons.  The  takeoff  and  landing  sequences  are  paddle  or  joystick  controlled  for 
the  Apple  and  Atari  and  the  game  has  5  full  scenarios.  Once  you  land  on  Mars,  you  wander  through  fields  of  Sasquati  and 
Degwat.  Beware  of  the  Vishu  and  the  Lizardmen  of  Meshim.  Seek  the  wise  Mudra  and  unlock  secrets  hidden  for  cen- 
turies. Glyphs  written  on  the  Martian  Sand  hold  the  key  to  the  mystery  for  which  we  offer  SlOO  to  the  first  to  solve  it.  To 
answer  a  question  we  have  been  asked  many  times  —  yes.  Sands  of  Mars  attempts  to  fully  utilize  the  sound  and  graphics 
capabilities  of  the  Apple  and  Atari  to  their  max!   $39.95 


ADVENTURES 


—  Cross  the  threshold  to  new  worlds. 


J 

s 

b 

HOUSE  OF  USHER  — Walk  the  dreaded  corridors  of  the  deadly  House  of  Usher.  complete  with  40  rooms 
and  hundreds  of  aggressive  monsters  and  unique  treasures.  This  is  not  your  typical  text  adventure  game  but  goes  far 
beyond  that,  with  animated  monsters  and  a  visual  display  of  each  room.  We  believe  this  to  be  the  first  indoor-outdoor 
game  ever  written  for  a  microcomputer  game  whici"i  includes  graphics.  You  may  choose  to  wander  through  Usher's 
scenic  garden  paths  or  brave  the  perils  of  the  graveyard  and  descend  into  the  crypt.  Beneath  the  house  there  are  laby- 
rinths, shrinking  rooms,  and  torture  chambers  with  no  doors  or  windows.  Your  character  may  pick  up.  drop,  or  use  ob- 
jects, fire  arrows,  or  run  frant:cally  for  (he  door  when  pursued  by  some  loathsome  creature.  As  the  old  grandfather  clock 
ticks  away,  you  will  have  until  dawn  to  solve  the  Usher  Mystery  and  win  a  real  live  $100  prize!    $24.95 

llnPERIHL  WHLKER  (ATARI  16K)  —  For  you  Atari  people  out  there,  here's  a  fantastic  game  pack  of  4  games  with  revolutionary  new 
graphics  routine  and  Crystalsonics.  As  Luke  Skywalker  you  have  taken  control  of  an  AllTerrain  Armored  Transport  and  with  your  lasers  are  fending  off  the 
Imperial  attack  forces.  Written  especially  for  Atari  by  Mike  Potter.  The  game  pack  also  includes  Laser  Nim,  Auto  Race,  and  Gunfight.  Will  run  on  Atari  400 
or  800  wi(h  disc  and  Joysticks.   $29.95 

PHIll  I  H9TLAIMIJ  cU4  I  (ComingJuneD  — Step  with  us  through  the  Crystal  door  tntg  the  world  of  tomorrow's  fantasy.  In  the  great  Outback 
of  Australia  in  the  year  of  2041 ,  will  be  built  the  greatest  Adventurcland  of  all  time.  Through  your  computer,  you  can  experience  six  separate  worlds  of  fantasy.  These 
programs  will  take  up  more  than  500,000  bytes  of  memory  and  HU  6  disks .  Many  of  the  options  may  be  played  by  up  to  six  players  and  inmany  cases  against  the  com- 
puter itself.    J59.95 


WfORLD  WlAR  III  —  This  Is  a  three  scenario  war  game  in  Hires  graphics  with  sound.  It  is  not  merely  the  con- 
version of  a  board  game  to  computer,  nor  are  your  pieces  represented  by  lifeless  text  charcters.  It  may  be  played  by  two 
persons  and  takes  about  8  hours  to  complete.  The  rules  are  simple  enough  that  you  won't  have  to  spend  several  days 
reading  your  manual  before  you  can  play.  It  contains  2  world  maps  and  a  fairly  detailed  map  of  the  tran-lraq  battle  field. 
AD  scoring,  animation,  and  positions  are  handled  by  the  computer  —  no  separate  tablets  to  fool  u'ith.  Moves  are  input  by 
both  players  In  series  of  3  and  when  the  space  bar  Is  pressed  the  battle  becomes  animated.  A  must  see  to  believe  .... 
$29.95 

IMATEKLwO  (Coming  July  1)  —  A  war  game  with  graphics  very  similar  to  World  War  MI.  We  have  attempted  to 
make  this  as  detailed  as  possible,  down  to  what  each  individual  is  wearing,  his  line  of  sight,  and  the  number  of  bullets  he 
has  fired.  It  will  occupy  two  disks  and  may  be  saved  over  a  period  of  weeks.  We  will  be  publishing  more  information  on  this 
in  BYTE  MAGAZINE  in  July.  $49.95 


Order  line  open  24  hrs/day  (408)  778-2966 


We  accept  VISA  &  Mastercharge 
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The  soliuion  is  to  deliberately  spread  the 
writing  to  the  sound  chip  over  two  processor 
cycles.  The  circuit  in  Fig.  3  does  this.  The  relevant 
signal  waveforms  are  shown  in  Fig.  4.  (jircuits  ICl 
and  IC2  decode  die  top  eight  address  lines  A 15-8 
and  their  outputs  feed  the  additional  address  select 
pins  A8  and  A9  on  the  sound  generator  IC8.  Tiie 
quiescent  stale  of  IC5  leaves  a  one  on  its  terminal 
Q  and  a  zero  on  Q,  the  latter  enahling  the  tristate 
output  of  IC;3  and  thereby  applving  the  lower 
address  lines  A7-A()  to  the  coml)ined  dala/address 
pins  of  the  sound  generator.  The  fnsl  half  of  the 
dual  monostable  IC7  triggers  off  each  falling  edge 
of  02  and  produces  a  300  nS  pulse.  The  back  edge 
of  this  pulse  triggers  the  second  half  generating  a 
delayed  .'loOn.S  pulse.  Tliis  latter  pulse  is  applied  to 
pin  BDIR  ol  the  sound  generator,  which  together 
with  the  output  Q  of  IC5  on  RC 1  (also  high  during 
this  period)  codes  LATCH  ADDRESS  on  the  bus 
control  pins.  The  LATCH  ADDRESS  condition 
terminates  150nS  before  the  computer  address 
lines  A 1 5-.^0  change.  Only  the  lowest  four  address 
lines  .-\3-A0,  of  the  eight  A7-A0  lines,  address  a 
register  in  the  sound  generator,  if  the  other  four 
lines  A7-A4  are  not  zero,  or  if  A8  and  A9  are  not 


10  respectively  then  the  address  is  invalid  and  the 
soLuid  generator  takes  no  f  lulher  action. 

On  the  next  falling  edge  of  02  (rising  edge  of 
02),  two  things  happen.  The  data  on  the  data  lines 
D7-D0  from  the  microprocessor  are  latched  into 
IC4,  and  the  low,  now  on  pin  D  of  IC5,  is  clocked 
through  to  the  Q  terminal.  This  latter  signal 
enables  the  tristate  output  of  IC4  at  the  same  time 
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FIGURE  4.  Signal  Timing. 


FIGURE  3.   AY-3-8910.  Memory  Mapped  On  The 
6502/6800  Bus. 
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SOFTWARE  PRICE  WAR 


CSCfl  Is  offering  its  fully  integrated  user- 
oriented  business  and  occounting  softuuQre 
pQckoge  at  the,  until  noai,  unheard  of  price  of 
S149.  experts  have  estimated  the  development 
costs  for  o  fully  integrated  softujore  system 
ranges  betuueen  $7,200  ond  522,000.'  UUhen 
you  buy  softujore  the  developer  hos  to 
recapture  this  expense.  Computer  Services 


Integrated  Business  and  Recounting  Sustcm 


Corporation  of  flmerico  is  selling  its  softujore  ujith 
o  vieuj  that  volume  soles  con  almost  negate  this 
development  cost. 

OUR  GUnRHNT€€  —  Buy  both  our  softuuore  and 
that  of  our  competitors  (uuho  mill  no  doubt  charge 
several  times  our  price  because  they  need  to 
recopture  their  development  cost).  Compare  the 
tuuo  systems  and  lue  hnoLU  you'll  return  theirs 
(moke  sure  they'll  let  you  return  their  softuuore). 
If  you  decide  not  to  keep  our  system,  then  return 
it  oiithin  45  doys  for  o  full  refund.  Once  you've 
used  our  system  uue're  confident  you'll  be 
delighted,  t.f.--.  'T-ro-'or  ■  ■.n-,^  Mpcurcon;  i^,. 

Rvoiloble  for  Apple*,  TRS-80,  and  most  other 

systems 

*The  Apple  version  requires  the  Microsoft  Z80  softcord. 
Available  on  5Va"  double  density 
8"  single  density 

CSCR  has  CBRSIC,  CP/M  and  Microsoft  Z80  softcord  in  stock. 


G€N€flRL  L€DG€n 
Programs: 

Master  File 

(Chart  of  Recounts) 
Receipts  and  Disbursements 

Journols 
Solonce  Sheet 
Income  Statement 
Comprehensive  Budget  Analysis 
Triol  Balonce 
ond  more 

ACCOUNTS  n€C€IVflBL€ 

Progroms: 

Complete  Order  Cntry 
Rutomotic  Posting  to  Generol 

Ledger 
File  Rging  (30/60/90  days) 
Prints  Invoices 


fiCCOUNTS  PfiVFIBLe 

Programs: 

Cosh  Requirements  Report 
Generotes  Purchase  Orders 
Rutomotic  Posting  to  Generol 

Ledger 
Prints  Checks 

PflVROLL 
Programs: 

Comprehensive  Payroll  Register 
Prints  Payroll  Checks 
Rutomotic  Posting  to  General 

Ledger 
FDIC  Form  501 
LU-2  Forms  ond  941  Reports 

CXTRR:   /VIRILING  LIST  PROGnRM 


INV€NTORV  MnNRG€M€NT 

Comprehensive  Stotus  Reports 
Inventory  fliert  Reports 
flaai  and  Finished  Goods 
ond  more 

FIXED  ASSETS  RCCOUNTING 
Programs: 

Complete  Copitol  Goods  Record 
Option  of  5  Depreciotion  Methods 
IflS  Depreciation  Report  (form 
4562) 

COMPREHENSIVE  USER  ORIENTED 
DOCUMENTATION 

including  sample  data 

eosy  to  use  initializotion  progrom 

on  occountont's  dream 


Up  to  1000  Accounts 
on  Q  Disk 


neOUIREMCNTS: 


48H  -  C  BHSK  S. 
£  DISK  DRIVES 


Our  Integroted  business  softuuore 
hos  been  designed  to  operate  easily 
ond  efflclantlv.  Tfie  progrom  requires 
C  Basic  2,  a  compiler  bosic  that  per- 
mits exceptional  efficiency,  fls  a  sub- 
stontlal  fully  Integroted  system  It  also 
requires  o  46H  or  greater  system.  C 
Bosic  2  con  operate  In  any  CP/M  en- 
vironment.  Thus,  our  pockoge  moy 
be  used  by  virtuolly  oil  micro  compu- 
ters. 


Send  $149  for  the  system  inclucfing  six  8  inch  program 
disks  ond  over  150  poges  of  user-oriented  documentation. 


COMPUT€R  S€RVIC€S  CORPORATION  of  flM€RICfl 

332  East  301h  Slreel  New  York.  New  York  100 16 

y  Order  Toll  Free  1-300-528-6050  eit.  1591 


Nome 


Address 


City/Stote/Zip 

Master  Charge  or  Visa 

Vour  System    


€xpir6s_ 


1981  Computer  Services  Corporation  of  flmerico 


Disk  Size  5 'A"  double  density     ;  .  8"  single  density 

Deoler  (nQtionol/internotionQl)  Inquiries  Invited 
Mail  to:   Computer  Services  Corporation  of  Rmerica 

332  Cost  30th  Street    Neuu  Vork,  Neui  Vork  10016 
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as  llic  otilput  ol  1(";^  is  disabled.  Data,  not  addri'ss, 
is  now  applied  lo  the  coniiiined  data/address  lines 
of  the  sound  generaior  1C8.  The  nionoslables 
continue  (o  prociuce  dchned  55()nS  pulses  and, 
when  BDIR  is  liit^li  a<)ain,  BC.I  is  now  l()\\'  gi\ini^  a 
RK.AD  DATA  coniniaiid  to  the  sound  generator, 
(liixiiit  l(:(x'  is  an  exclusive  OR  wliicli  inverts  02 
whene\er  tlie  monosiable  output  is  liigh.  The 
result  is  lo  convert  the  1  MHz  02  into  a  2MHz  clock 
which  is  fed  to  tlie  clfKk  U'rminal  oi  the  sound 
generator.  This  2MI 1/  c  lock  enables  (he  generation 
of  niorc  precise  tones  at  the  higher  iVe(]uencies 
than  a  1  MHz  clock  would  allow.  (See  Table  I.) 
(Circuits  l(:(3a  and  iC6b  are  simple  inverters  and 
could  be  replaced  by  a  7-1LS04  if  the  frequency 
doubling  I  miction  of  i(!6a  is  not  retjuirefl. 

I  liave  (oirsirncied  the  circuit  ibr  use  with  a 
C'ommodoic  PET.  For  this  purpose  I  do  not  really 
need  ICl,  since  it  duplicates  the  Bank  Select 
signals  which  are  available  on  this  expansion  bus.  I 
have  chosen  to  place  t!ie  soutid  generaior  at  me- 
mory addresses  KSOO  to  KSOF,  wliich  is  in  the  I/O 
area  of  the  PET.  Other  addres.ses  are  possible  by 
choosing  diliercnt  outpuis  of  ICl  and  IC'2.  aiul 
possibly  the  use  of  the  Ci2  cliip  select  pins.  If  the 
circuit  is  used  with  the  6800  proce.s.sor.  then  VMA 
should  be  comiecti'd  to  one  of  ilu'  (i2  select  [sins. 

The  circuit  achieves  the  objective  of  permitting 
POKES  directly  to  the  sound  generator  registers 
and  is  onl\'  slightlv  more  complex  than  the  use  of  a 
()(S2()  PI  A,  ii  one  includes  the  chip  select  decoding 
that  is  also  necessary  with  the  PIA.  One  function 
that  m\  circuit  does  not  allow  is  the  reading  of  the 
register  data.  T<j  add  this  feature  is  not  difficult, 
although  it  will  require  a  double  PEEK:  one  to 
strobe  in  the  address,  and  the  second  to  read  the 
data.  There  seems  little  pinpo.se  in  having  a  read 
fmictitjn.  I  have  yet  to  use  the  two  output  data 
ports  lO.A  atid  lOB,  but  plan  tliem  for  two  D  lo  .\ 
converters  to  pro\ide,  additionally,  two  directly 
synthesized  tone  channels. 

TABLE  1.  Coarse  (HI)  And  Fine  (LO)  Tuning  Register 
Values  Using  A  2MHZ  Clock. 


NOTE 


FREQUENCY  (HZ) 

IDEAL    ACTUAL   ERROR 


.  07. 
.07. 
,  07. 
.  07. 
.07. 
.07. 
,07. 
.07. 
.07. 
.0  7. 
,0  7. 
,07. 
,07. 
,07. 


POKE 
HI    LO 


c 

32  ,  70 

32 

71 

c# 

34.  B5 

34 

B5 

D 

3G.71 

3G 

71 

D# 

38.89 

3B 

B3 

E 

4  1  .  20 

41 

.20 

F 

43.  G5 

43 

.GG 

F# 

4B.25 

4S 

.24 

G 

49.00 

49 

00 

G# 

51  .91 

51 

.31 

f\ 

55.00 

54 

33 

A# 

58.27 

58 

28 

1? 

SI  .74 

ei 

73 

c 

2 

G5.41 

65 

41 

C# 

2 

G3  .  30 

Gg 

23 

14 
14 
13 
12 
11 
11 
10 
9 
3 

a 

a 

—? 

7 
7 


236 

24 

77 

142 

216 

47 

143 

247 

104 

^  p^  ^ 

37 

233 

119 

12 


NOTE 
D    ; 

D#  ; 
E  : 
F  ; 
F#  ; 
G  : 
G#  ; 
A  ; 
A#  ; 

B    !■ 

(.;  : 
c# 

D 
D# 

i: 

F 

F# 

G 

G# 

A 

A# 

13 

C: 

C# 

D 

D# 

Ir. 

F 

F# 

G 

G# 

A 

A# 

13 

C 

C# 

D 

D# 

E 

F 

F# 

G 

G# 

A 

A# 

B 

C 

C# 

D 

D# 

E 

F 

F# 

G 

0# 

A 

A# 

e 

C 

C# 
D 
D# 

E 


FREQUENCY  (HZ)- 

IDEAL    ACTUAL   ERI 


73 
77 
82 
87 
32 

ga 

103 

110 

116 

123 

130 

138 

146 

155 

iG4 

174 

IBS 

186 

207 

2  2 1 J 

233 

246 

2B1 

277 

293 

311 

323 

343 

363 

332 

415 

440 

466 

433 

523 

554 

587 

G22 

G59 

G98 

739 

783 

830 

880 .00 

332.33 

9S7 
104G 
1108 
1174 
1244 
1318 
1396.31 
1479.98 
1567 
1661 
17G0 
1864 
1375 
2033 
2217.46 
2343.32 
2489.02 
2637.02 


42 
78 
41 
31 
50 
00 
B3 
00 
54 
47 
81 
53 
83 
5B 
Bl 
Gl 
Cxi) 
00 
G5 
IJO 
08 
94 
S3 
18 
GG 
13 
G3 
23 
33 
00 
30 
Ci  0 
16 
SB 
25 
37 
33 
25 
2G 
4G 
99 
99 
61 


,77 
,  50 
,73 
,GG 
,51 
,51 


,98 

,00 
,  BG 
,53 
,00 


73, 
77, 
82, 
87, 
92, 
37, 
103, 
110, 
1  IG, 
123, 
130, 
138, 
14G, 
155, 
1G4, 
174, 
184, 
195, 
207 , 
220  , 
233, 
247, 
2G1  , 
277, 
293, 
3  1  0  . 
329. 
349. 
369. 
391  . 
415. 
440. 
4GG. 
434. 
523. 
555, 
586. 
G21  . 
G57  . 
698. 
739. 
7SB. 
833. 
a  BO  . 
932. 
984. 

1050. 

HOG. 

1179. 

1250. 

1315. 

1404. 

1488. 

15G2. 

IGGG. 

17G0. 

1865. 

1384. 

2083  . 

^  i^  -q  1^ 

2358. 
2  5  C)  0  . 
2G59, 


40 
7B 
40 
29 

96 
82 
04 
50 
52 
75 
58 
89 
4  7 
91 
58 
91 
92 
64 
07 
21 
04 
51 
IB 
43 
95 
82 
IG 
82 
85 
20 
14 
42 
0  7 
01 
5G 
S5 

Ba 

S3 
32 
64 
IB 
33 
28 
B4 
25 
42 
19 
25 
Ci  0 
79 
49 
10 
50 
G7 
56 
67 
13 
33 
14 
49 
:  J  0 
57 


— 

POKE 

OR 

HI 

LO 

07. 

6 

1G7 

07, 

G 

71 

07. 

5 

237 

07. 

5 

152 

0  7. 

5 

71 

07. 

4 

252 

07. 

4 

180 

OX 

4- 

112 

07. 

4 

49 

07. 

3 

244 

07. 

3 

IBB 

07. 

3 

134 

07. 

3 

63 

17. 

3 

3G 

i'L 

'"> 

24G 

0  ■/. 

2 

204 

07. 

2 

1S4 

07. 

2 

12B 

07. 

2 

90 

07. 

7* 

56 

17. 

n 

24 

07. 

250 

07. 

'?'?'? 

i:>  'L 

135 

17. 

170 

17. 

14S 

17. 

123 

07. 

102 

07. 

82 

07. 

G3 

07. 

45 

07. 

28 

17. 

12 

'"!  7. 

0 

253 

07. 

0 

233 

27. 

0 

rp  '-^tcr 

17. 

0 

213 

17. 

0 

201 

27. 

0 

ISO 

07. 

0 

179 

07. 

0 

169 

37. 

0 

159 

37. 

0 

150 

07. 

0 

142 

17. 

0 

134 

47. 

0 

127 

47. 

0 

119 

27. 

0 

113 

47. 

0 

1  06 

47. 

0 

100 

TL'i. 

0 

35 

57. 

0 

39 

57. 

0 

84 

37. 

0 

SO 

37. 

0 

75 

07. 

0 

71 

17. 

0 

G7 

47. 

0 

63 

57. 

0 

SO 

77. 

0 

5G 

4  7. 

0 

53 

4-/ 

0 

50 

37. 

0 

47 
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7 

2793.83 

2777.78 

-.6%             ( 

)         45 

F# 

7 

2953. 3G 

297G.ig 

.  57.            ( 

1         42 

G 

7 

3135. 9B 

3125.00 

-  .  37.             ( 

40 

G# 

7 

3322.44 

3283.47 

-  1  .  07.             '■ 

1          38 

A 

7 

3520.00 

3472.22 

-1.4"/.            < 

1          3G 

Atf 

7 

3729.31 

3G7B.47 

-1.4"/.             ( 

)          34 

B 

7 

3351 .07 

3906.25 

-1.1'/.             ( 

1          32 

C 

a 

4186.01 

4166.67 

-.57.             ( 

!          30 

C# 

a 

4434.32 

4464.23 

.77.             ( 

1          28 

D 

B 

4698.64 

4629. G3 

-1.57.             ( 

)          27 

D# 

a 

4378.03 

5000. 00 

.47.            ; 

)          25 

E 

B 

5274.04 

5208 . 33 

-1.27.             ( 

t          24 

F 

B 

5587.55 

5G81 .82 

1  .  77.             < 

)          22 

F# 

8 

5919.91 

5952.38 

.^■7.             1 

)          21 

G 

8 

S271 .93 

B 2 50. 00 

~  .  37.             < 

)          20 

G# 

8 

6B44.S8 

B578.95 

-i.07.             ! 

)          13 

A 

8 

7040.00 

6944.44 

-1.47.             1 

)        le 

A# 

B 

7458. G2 

7352.34 

-1.47.             1 

1          17 

B 

e 

7902.  13 

7B12.50 

-1.17.             I 
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The  Resource 


DISK  DRIVE  WOES? 
PRINTER  INTERACTION? 
MEMORY  LOSS? 
ERRATIC  OPERATION? 

Don't  wv>  _^  so 

Blame  The 
Software! 

Power  Line  Spikes,  Surges  &  pat  #4  259  705    ^^^^^     '^°^ 

Hash  could  be  the  culprit!  '      '  ^ 

Floppies,  printers,  mBmory  &  processor  often  interact!  Our 
patentetl  tSOU^TORS  eliminate  equipment  interaction  AND  curb 
damaging  Power  Line  Spikes,  Surges  and  Hash. 

•  ISOLATOR  (ISO-1)  3  lilter  isolated  3-prong  sockets;  integral 
Surge/Spike  Suppression;  1875  W  Maximum  toad,  1  KW  load  any 
socEet     S62.95 

•  ISOLATOR  (ISO-2)  2  lilter  isolated  3-prong  socket  banks;  (6 
sockets  lolal);  integral  SplkefSurge  Suppression;  1875  W  Max 
load,  1  KW  either  bank S62.95 

•  SUPER  ISOLATOR  (ISO-3),  similar  to  ISO-1  except  double 
tilterlng  &  Suppression S94.95 

•  ISOLATOR  (ISO-4),  Similar  to  ISO-1  except  unit  has  6 
Individually  filtered  sockets $106.95 

•  SUPER  ISOLATOR  (ISO-1 1)  similar  to  ISO-2  except  double 
tilterlng  S  Suppression  S94.95 

•  CIRCUrr  BREAKER,  any  model  (atJd-CB) Add  S  8.00 

.  CKT  BRKWSWITCH/PILOT  (CBS) Add  S16.(K) 

AT  YOU  R  Master-Card,  Visa,  American  Express 

DEALERS  Order  Toll  Free  1.300-225-4fl76 

(except  AK,  Hi,  PR  &  Canada) 


/S^  Electronic  Specialists,  Inc. 

»7t  SoutJi  Main  Slreot,  Naric*.  Mass.  0»?60 

Technical  &  Non-800:  161 7-655- 1532 


NEED  MORE  MEMOSCil 

32K  BYTE  DYNAMIC  RAM  &  ROM  EXPANSION  BOARD 


Expand  'Vbur  4K:  BK  PET 
SYM  KIM  AIM  -65  to  32K 


•  Easily  conneclert  lo  yout  computei 
via  ttie  ej»pfliiSJOii  cannecror 

•  Build  fiuge  and  compteK  progiams* 
■  Neod  64K  ot  aAM'  Buy  Iwo  tjoaids 

on  board  contiguraiion  ciicuHry  will 
alio*  you  10  expand  lo  MK  easily' 

•  New  dynamic  RAM  tectinology  imiigs 
you  more  memoi  y  m  less  space  and 
al  a  lowei  cosi' 

•  RAM  chips  aie  upgiaded,  compatible 
with  Ihe  new  B^K  WkU  chips  loi 
tuliire  expansJon' 

•  Opeiales  on  'i  i^olls  only  supplied 
liomyoui  compiilei  powei  supply  no 
on  boaid  geneialcrs  la  go  bad 

•  Requires  A  LOT  less  powei  rtian  sialic 
RAM' 


•  Has  full  invisible  reliesh  opeidhnn 
does  noi  inierleie  with  piocessoi 
opeialion 

•  Fully  buMered  BA1A  BUSS 

•  &OII  lioaid  sockelsloi  2716-2732 
i2Ky4KltyneEPflOMS  addiessable 
anywheie 

•  deal  tor  designing  a  Iwo  boaid 
conipulei  sysleoi  (CPU  l/O-RAM 
ROM  I 

•  Oihfi  specilicalions 

Disalile  anyJK  block  ol  RAM  loi  i;0 
place  RAM  aboye  or  below  8000  HEX 
Klt^J  BUSS  COMPATIBLE  FOR  CARD 
RACKS  Atlasier  cables  available  loi 
non  lack  use 

•  All  Ihese  lealures  on  a  6  x  J  5  Doaid' 


ASSEMBLED  &  TESTED  BDAflDS— GUARANTEED  FOR  6  MONTHS 

PURCHASE  PRICE  IS  FULLY  REFUNDABLE  IF  RETURNED 

UNDAMAGED  WITHIN  14  DAVS 

List  Price  -  S289.88 

introductory  Price  -  S269.88 

Include  S2.00  for  S&H  —  Allow  4  weeks  for  delivery 

Full  informative  documentatton  included  witti  all  our  products 
CO  D  Orders  Accepted  (702)  361-6331     l^^ail  Order  Only 


?R 


y^j  I  Kv.yi  nKJ 

COMPUTER  INNOVATIONS 


1516  E.  Tropicana.  Suite  7A 
Las  Vegas.  Nevada  89109 


wabash 

When  it  comes  to 

Flexible  Disks,  nobody 

does  it  better  than 

Wabash. 

MasterCard,  Visa  Accepted. 
Call  Free:  (800)235-4137 
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The  Carry  Bit- 
What  It  Is  And 
How  It  Works 

Eric  Brandon 
Ontario,  Canada 

When  writing  a  macliinc  language  program,  you  often 
make  wliai  arc  called  contliiional  branches.  The  6502 
makes  eondilioiial  brandies  depending  on  llie  status  of 
7  status  bits.  Mow  to  use  tliese  bits,  what  changes  their 
.status,  exactly  what  they  can  lell  you:  these  are  the 
questions  that  often  plague  the  neoph\le  machine 
language  programmei'.  Oi  the  .seven,  the  zero  bit  and 
the  carry  bit  are  the  most  used.  Since  the  zero  bit  is 
extremeh  straight foi-ward  (when  the  result  f)f  an  opera- 
tion is  /eio  il  is  set;  otherwise  it  is  clear),  this  article  will 
deal  with  the  carr)-  bit. 

rhe  oj^erations  that  affect  the  carry  bit  are: 

Operation      Effect  On  Carry  Bit 

ADC  Sets  carry  if  result  of  addition  i<*  more  than 

255  (SFF).  Otherwise  carry  is  cleared. 

ASL  Bit  7  (MSB)  goes  into  carry  bit. 

CLC  Clears  Carry. 

CMP  If  byte  compared  isless  than  or  equal  to  the  con- 

tents of  the  accumulator,  carry  is  set.  Otherwise 
carry  is  clear. 

CPX  SanieasCMP.bulbyteis compared  to X  regi.ster. 

CPY  Same  as  CM  P.  but  byte  is  compared  loY  register. 

LSR  Bit  O(LSB)  goes  into  carry  bit. 

PLP  Bit  0  of  the  Hrsl  byte  on  ihe  stack  goes  into  cany, 

ROL  Same  effect  as  ASL. 

ROR  SameeffectasLSR. 

RTI  Carry  restored  to  what  it  was  before  interrupt. 

SBC  If  the  subtrahend  (number  you  are  .subtracting)  is 

greater  than  the  minuend  (number  you  are  sub- 
tracting from)  the  carry  bit  wilt  be  cleared. 

SEC  Sets  carry. 

The  tests  you  can  use  are: 
Test  Meaning 

BCC  Branch  ifcarry  is  clear. 

BCS  Branch  ifcarry  is  set. 

The  carry  hil  is  most  often  used  with  AD(\  .Sli(;,  and 
CMP.  Because  of  this  1  will  explain  in  depth  how  to  use 
it  with  these  instructions. 

ADC  means  .4dd  With  Carry.  I)  operates  thus: 
accumulator  =  accumulator -I- addend -^  carry 

Ilefore  adding,  t  he  carry  bit  should  always  be  cleared 
with  the  (XC  instrttciion.  For  example,  to  add  40  to 
meiTior\'  location  X'.ALUK,  the  sequence  to  use  is: 

LDA  VALUE 

CLC 

ADC  #40 

STA  VALUE 

When  adding  mtmbers  of  more  than  8  bits  in  length. 
more  than  one  ADC  instruction  must  be  used.  Carry 
should  onh  be  cleared  beibrc  adding  the  least  significant 
byte.  The  othei  byles  will  "take  care  of  themselves."  For 
example,  to  add  the  number  iti  MSBl  and  LSBI  to  the 
n  timber  in  VI.SB2  and  LSB2  and  store  the  restili  in 
VALUF,  VALUE-I-  I,  and  VALUE  +  2  the  .sequence  to 
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he  used  is: 

LDA 

LSBI 

CLC 

ADC 

LSB2 

STA 

VALUE-h2 

LDA 

MSBl 

ADC 

MSB2 

STA 

VALUE+1 

LDA 

#0 

ADC 

#0 

STA 

VALUE 
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Sitnilar  melhods  can  be  used  for  afiding  ntimbcr.s  of 
any  length.  Note  thai  when  the  decimal  tnode  flag  is  set, 
the  carry  hil  will  be  set  when  the  addition  results  in  a 
number  greater  than  99  decimal. 

,'\nother  fretjuent  carry-related  operation  is  SBC. 
To  itnderstand  how  cany  works  with  this  instruction,  wc 
must  understand  ihe  relationship  between  the  carry  bit 
and  an  imaginar^■  bit  called  "borrow."  Most  books  on 
().")02  machine  tauguttge  program  tiling  will  tell  you  that 
carry  is  an  in\eited  borrow.  What  this  means  is  that 
whenever  this  imaginary  borrow  bit  would  be  set,  carry  is 
cleared.  And,  whenever  borrow  would  be  cleared,  carry  is 
set.  SBC  works  ilnis: 

accumulator  =  accumulator-subtrahend-borrow 

Obviously,  borrow  must  be  cleared  belbre  sub- 
tracting. This  is  done  by  selling  carry.  For  example,  to 
subiacr  40  from  inemor\'  location  \'Al.UE.  this  sequence 
cottlfl  be  used: 


LDA 

VALUE 

SEC 

SBC 

#40 

ST 

VALUE 

As  with  addiiiou.  when  adding  numbers  longer  than 
8  bils  ill  length,  the  least  signiilcaiit  l)iis  are  subtracled 
fhst.  C^arry  is  .set  only  before  the  first  subtraction. 

CMP  is  an  instruction  that  subtracis  the  operand 
from  the  accumulator  without  changing  either  the 
contents  of  the  accumulator  or  the  operand.  So  what  is 
it?  When  it  does  the  subtraction,  il  adjusts  the  status  bils 
as  if  a  subtraction  had  been  performed  by  an  SBC:. 

'Iliere  is  a  confusing  aspect  to  interpreting  the 
status  Ijits  after  a  CMP  instruction.  If  the  operand  is  less 
than  or  equal  to  the  contents  of  the  accuniulator.  the 
carry  bit  ivill  be  set.  If  the  operand  is  greater  than  the 
contents  of  the  accumulator,  CMP  will  clear  carry. 
Armed  with  this  knowledge  (and  ihe  fat  t  that  the  zero 
bit  will  be  set  if  ihe  bjies  were  equal)  )'ou  can  test  for 
any  relationship  between  them.  In  olliei  words: 

Carry  Zero 

0|)crand  is  greater  than  accumulator  clear  clear 

Operand  is  equal  toaccuinulator  set  set 

Operand  is  less  than  accumulator  set  clear 

The  carry  bit  i:ati  provitle  ytiu  with  a  wealth  of  infor- 
mation. Use  it  to  its  full  advantage  and  )ou  will  find  that 
your  machine  language  programs  will  become  shorter 
and  easier  lo  tmdersiand. 

6502  Assembly  Language  Programming,  by  Lame 
A.  Levenihal.  clearly  shows  what  effect  each  itistructioii 
has  on  the  status  l>its.  II  yoti  iiave  any  questions  or 
problems,  read  this  fine  book,  or  write  to  me  at: 

Eric  Brandon 

36  Hartfield  Road 

Islington,  Ontario 

Canada 

M9A  3C9 


Drawing  Tablet 

VersaWriter  operates  on  a  simple  principle, 
but  produces  graphics  which  match  or  exceed 
those  of  other  digitizers.  Its  rugged  yet 
precision  construction  makes  it  easy  to  use 
and  trouble  free.  Operation  is  mastered  in 
minutes.  !t  plugs  directly  into  your  ATARI 
personal  computer. 


FOR  ATARI  PERSONAL  COMPUTERS 


Suggested  Price  $299.00 


Graphics  Software 

Easily  the  most  capable,  complete, 
and  usable  graphics  software  for 
ATARI  personal  computers  available. 
Designed  for  hobbyists,  but  engineers, 
artists,  doctors,  and  educators  are  also 
finding  exciting  ways  to  expand  their 
computer's  value  with  VersaWriter. 


■     ■■'-'■•,  '3^  ^ 


UNIQUE  OFFER 

Send  us  YOUR  disk  and  $1.  We  will  promptly 
return  the  disk  with  a  slide  package  of  10  color 
pictures  drawn  with  VersaWriter. 


1     °" 

Enclosed  is  $1  and  my  disk.                 ! 
Send  me  the  slide  package.                  j 

1     ° 

D     ATARI              D     APPLE  II 
Send  more  information  including 
VersaWriter  dealers  in  my  area.           j 

DEALER  INQUIRIES  INVITED. 

1                                                                                                               NAME                                                                                                              1 

1                                                                                                                     1 

1                                                                                               ADDRESS                                                                                               • 
1                                                                                                                                                                                                                  1 

J     CITY 

STATE                                                                 ZIP                   1 

Versa  Computing,  Inc.    .    887  Conestoga  Circle    ■     Newbury  Park,  CA  91320    •    (805)  498-1956 
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I.  Introduction 

In  tiiree  previous  articles  in  COMPUTE!  we 
described: 

1)  a  program  that  converts  a  decimal  number 
(with  a  sign  and  an  exponent)  to  a  floating- 
point binary  number  (COMPUTE!  #9) 

2)  a  program  that  converts  a  floating-point 
binary  number  to  a  decimal  number 
(COMPUTE!  #11) 

3)  a  program  that  multiplies  two  signed 
bin;n\  floating-point  numbers 
(COMPUTE!  #12). 

In  this  article  we  describe  a  program  tliat  divides 
two  floating-point  binary  numbers.  Most  of  the 
programming  described  in  this  series  lias  been 
relocatable  allowing  the  user  to  move  the  programs 
or  to  put  them  in  EPROMs  with  relative  ease.  Fm- 
thermore,  the  routines  that  were  used  to  input  and 
output  the  nimibet-s  can  tisually  be  found  in  a 
monitor,  so  that  most  of  the  code  should  be  easily 
adapted  to  anyone's  machine. 

II.  The  Division  Routine 

Just  as  the  multiplication  routine  does,  the  division 
routine  uses  three  accumulators.  The  contents  of 
acciunulalor  A  (ACCA)  is  divided  into  the  contents 
of  accumulator  B  (ACCB),  and  the  quotient  is 
stored  temporarily  in  the  result  accunuilator  (RES) 
before  the  answer  is  moved  back  to  the  accumulator 
used  by  the  omput  (floating-point  binary  to  BCD 
routine)  program. 

Accimuilator  A  occaipies  locations  with  ad- 
dresses $0000  through  $0003  with  the  most-signifi- 
cant byte  in  location  $0000.  The  manli.ssa  of  the 
divisor  is  located  in  accumidator  A.  Location  $0004 
is  used  as  a  guard  byte,  permitting  a  34-bit  division 
before  rounding  the  final  answer  to  32  bits.  Thirty- 
two  bits  gives  an  answer  that  is  accurate  to  approxi- 
mately nine  decimal  digits.  Accumulator  B  occupies 
locations  with  addresses  $0020  through  S0023  with 
a  guard  byte  al  location  S0024.  Accumulator  B 
contains  the  dividend  mantissa.  The  exponent  and 


sign  locations  are  ihe  same  as  for  ihe  muliiplication 
routine  described  earlier.  The  quotiem  is  moved 
into  RES  at  locations  $0010  to  $0014  as  it  is  being 
calculated.  When  the  calculation  is  finished,  the 
quotient  is  movetl  to  the  accumulator  that  is  used 
by  the  floating-point  binary  to  BCD  routine  to 
output  the  answer.  The  accumulator  architecture 
is  exactly  the  same  as  for  the  multiplicati(m  routine 
described  in  the  previous  article. 

"f  he  division  algorithm  is  almost  identical  to 
the  one  you  used  in  elementary  school  to  do  long 
division.  Try  one  of  these  problems  in  decimal  and 
then  in  binary  if  you  want  to  understand  the  algo- 
rithm. Basically,  it  proceeds  as  follows: 

1.  Set  COUNT  =  34  =  $22  to  do  a  34  bit  division. 

2.  Calculate  DIVIDEN  -  DIVISOR.  H  the  carry 
flag  is  set  then  the  DIVIDEND  is  greater  than 
the  DIVISOR,  go  to  (3).  Otherwise  go  to  (4). 

3.  Replace  the  DIVIDEND  with  DIVIDEND  - 
DIVISOR. 

4.  Shift  the  CARRY  left  into  the  LSB  of  the  QUO- 
TIENT. 

5.  Shift  the  new  DIVIDEND  left.  (This  is  analo- 
gous to  "bringing  down"  the  next  digit.) 

6.  Decrement  COUNT.  If  COUNT  is  not  zero, 
go  to  (2),  otherwise  go  to  (7). 

7.  Normalize  and  round  the  quotient. 

As  in  the  case  of  multiplication,  the  sign  of  the 
result  is  found  by  forming  an  exclusive-or  with  the 
signs  of  the  divisor  and  the  dividend.  Recall  from 
algebra  that  the  exponent  of  the  quotient  is  found 
by  subtracting  the  exponent  of  the  divisor  from 
that  of  the  dividend.  If  the  exponent  exceeds  127 
or  is  less  than  -128,  the  program  executes  a  BRK 
instruc:tion.  It  is  left  to  ycjur  imagination  what  you 
want  your  BRK  routine  to  do  for  underdow  or 
overflow.  In  my  case  the  program  simply  jtmips  to 
the  monitor.  If  the  divi.sor  is  zero,  the  program  also 
executes  a  BRK  instruction.  If  the  dividend  is  zero, 
the  entire  division  routine  is  bypassed  and 
the  correct  answer  of  zero  is  placed  in  the 
accumulator. 

One  final  important  point  needs  to  be  made. 
This  division  routine  tises  the  same  normalize  and 
round  instructions  that  the  multiplication  routine 
used.  These  instructions  started  at  DE  TOUR 
($0C-7D)  in  the  pre\ious  article  and  are  not  repeated 
here.  Thus,  you  will  find  a  JSR  DETOUR  instruc- 
tion just  fiefore  the  routine  ends. 

In  listing  2  you  will  find  a  short  program  to 
test  the  division  routine.  It  also  makes  use  of  the 
subroutines  published  in  the  previous  article  in  this 
series.  In  fact,  it  differs  only  in  that  it  jumps  to  the 
division  subroutine  rather  than  the  multiplication 
subroutine.  It  duplicates  almost  exactly  Listing  5  in 
"A  Floating  Point  Multiplication  Routine,"  and  you 
may  wish  to  refer  to  that  article  for  details. 


An  Intelligent  Alternative 


In  the  research  you  are  doing  before  purchas- 
ing your  computer  printer,  you  are  probably  con- 
fused by  the  various  claims,  speeds,  choices, 
shapes  and  prices  Well,  we'd  lil(e  to  clear  the  air 
a  bit  and  tell  you  about  the  most  unusual  comput- 
er-printer around  —  the  TYPRINTER  221. 

You  see,  it's  unusual  because  it  is  totally 
compatible  with  every  computer  and  word  proces- 
sing program  .  from  the  largest  to  the  smallest. 
It's  uersattle  to  the  point  of  incredibility  . .  .  We'll 
discuss  the  broad  advantages  and  explain  the 
details. 


THE  DAISY  WHEEL 

The  special  daisy  wheel  supplied  is  of  a  unique 
design  consisting  of  a  1 00  character  carrying  radii. 
Each  radii  is  formed  of  two  distinct  types  of 
plastic  —  an  "elastic  plastic"  for  the  stalk  of  the 
radii,  and  a  comparatively  "hard  plastic"  used  to 
form  the  character  area.  This,  combined  with  a 
very  narrow  character  profile  and  a  special  posi- 
tioner on  each  of  the  1Q0  radii,  guarantees  a 
uniform  character  density.  There  is  near  perfect 
geometric  positioning  of  the  character  with  no 
character  higher  or  lower  than  the  others.  And 
because  of  its  unique  dual  material  design,  micro- 
vibrations have  virtually  been  eliminated,  leaving 
your  final  copy  clean,  clear  and  smudge  free.  The 
copy  produced  is  comparable  to  that  produced  by 
metal  daisy  wheels  and  at  a  Iraction  of  the  cost. 
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ELASTV  SECTWN 


THE  KEYBOARD 

The  keyboard  has  been  referred  to  as  a  triumph  of 
human  engineering  -  from  the  way  the  keys  seem 
to  have  been  custom  designed  to  fit  yourfmgers, 
to  the  way  the  special  feature  switches  have  been 
grouped  A  flip  of  a  switch  (or  under  computer 
control  of  course)  and  the  printer  becomes  a 
foreign  language  machine.  Push  a  button,  and  like 
magic  the  printer  automatically  locates  and  lines 
up  columns  of  figures,  perfectly  balanced  between 
the  margins.  This  incredibly  fast,  extraordinarily 
quiet  electronic  keyboard  puts  more  programming 
power  at  you  fingertips  then  printers  costing  five 
to  ten  limes  as  much. 


TYPRINTER  221 


THE  DISPLAY 

The  TYPRINTER  221  presents  a  new  dimension  in 
operator/machine  communications.  In  the  manual 
(typewriter)  mode,  the  printer  controls  and  verifies 
all  entries  before  printing.  The  display  exhibits  the 
last  15  characters  of  the  te»t.  word-by-word,  until 
the  end  ol  the  line  The  operator  may  control  what 
will  be  printed  before  the  actual  printing  takes 
place.  This  new  found  flexibility  enables  you  to 
make  modifications  along  the  entire  line  and  in 
both  directions.  This  20  character  plasma  display 
has  the  ability  to  scroll  backwards  as  well  as 
forwards;  will  give  the  operator  a  visual  indication 
as  to  which  print  mode  is  currently  being  selected 
as  well  as  the  number  of  characters  remaining 
before  the  right  margin  is  reached.  The  display  will 
also  indicate  to  the  opeiator: 

The  number  ol  chdidcleit  aMdiljble  ^M\*\  (h^i^icTeri   tm-JI  tie  inipFted 

in  [he  meniDfY  <ni(i  ^'^  Eiillmg  reti 

When   the  ^idnici   ii  in   at   tnni  Wt^en  Ihe  memoiy  Iqi  fhe  pieuioui 

cGnifirion  line  has  been  selected 

When  a  pie  prGgi^nirned  Ictm  l^v  ^  whining  iTiesi<iye  thar  The  end  ol 

nuT  has  been  selected  \ht  paQe  is  be^ng  appinached. 

When  Tfte  pnilei  is  nperahng  linm  ThdT  a  hyphenation  decisiol  must  be 

the  interna]  memory.  made 

PRINT  MODE 

The  TYPRINTER  221  will  allow  you  to  automatic- 
ally   highlight    individual    characters,    words    or 
complete  sentences.  Whatever  is  entered  from 
the    keyboard   or  from   the   computer,  even  an 
existing  text  file,  can  be  printed  m  one  or  more 
of  the  five  different  modes: 
traditional  printing: 
underlined  characters, 
true  bold  characters  where  the  horizontal 
component  of  the  character  is  increased 
without   disturbing   Ihe   vertical  com- 
ponent, 
characters  which  are  both  bold  and  under- 
lined, and, 
a  feature  unique  among  computer  printers- 
printing  in  reverse  —  white  on  black, 
sort  of  reverse  video  on  paper 


MULTILINGUAL  CAPABILITY 

A  unique  and  useful  feature  of  the  TYPRINTER  221 
IS  Its  capability  of  being  able  to  print  in  several 
languages  without  changing  the  daisy  wheel. 
In  addition  to  English,  every  standard  daisy  wheel 
has  the  ability  and  the  necessary  characters  to 
print  in  French.  Spanish.  Italian  and  German. 


IHE  FEATURES 

Automatic  justificatian  of  the  right  margin 

The  electronics  of  Ihe  TYPRINTER  22 1  have  made 
right    hand    justification    a    simple,  automatic 
operation. 

Phrase  and  format  sloragB 

Phrases,  dates,  addresses,  data.  etc.  that 
maybe  stored  in  your  computer's  mem- 
ory may  be  sent  over  to  the   printer  and 
stored  in  one  of  the    "memory  bins"  of  Ihe 
This  information  may  then  be  used  by  the 
ator  in  the  manual  mode.      This  can  save  you 
;  when  trying  to  get  a  farm  "just  right." 
Automatic  centering 

The  TYPRINTER  221  will  not  only  center  any  title 
between  the  preset  margins,  but  will  also  center 
over  one  or  more  columns,  or  over  any  specific 
point  and  will  even  align  copy  with  the  right 
margin  independent  of  the  left  margin. 
Automatic  vertical  lines 

A  command  from  the  computer  enables  an  auto- 
matic feature  which  prints  vertical  lines  at  any 
paint  on  the  paper. 
Automatic  tab  sequence  recall 
With  the  TYPRINTER  22 1  you  may  store  and  recall 
the   most   frequently   needed   margin   and  tab 
sequences  for  applications  such  as  daily  corres- 
pondence, statistical  reports,  etc.  This  guarantees 
consistent    high    quality    appearance    of    each 
document. 
Paragraph  indent 

A  computer  command  instantly  sets  a  lemporary 
margin  in  order  to  print  one  or  more  indented 
paragraphs  with  respect  to  Ihe  right  margin. 
Automatic  ilecimal  point  location 
No  matter  how  many  figures  to  either  Ihe  left  or 
right  of  Ihe  decimal  point,  the  TYPRINTER  22t 
will  automatically  line  up  the  figures  with  Ihe 
decimal    point    in    any    position    you    choose. 
Statistical  printing  has  never  been  easier. 
Column  layout 

This  feature  allows  you  to  obtain  automatic  and 
perfect  distribution  of  spaces  between  columns  in 
respect  to  the  margins.  A  perfect  page  balance  is 
assured  without  the  need  to  carry  out  calculations 
or  additional  operations. 

There  is  a  wide  variety  ol  options  that  you  can 
add  to  TYPRINTER  221, 

By  now  you  are  probably  convinced  that  we 
are  sold  on  our  machine,  and  we  hope  you  can 
understand  why.  In  fact,  why  don't  you  use  these 
fads  to  measure  against  any  and/or  all  the  other 
computer  printers  on  the  market 

When  you  do,  you  will  realiie  Ihe  TYPRINTER 
221  IS  an  intelligent  electronic  typewriter,  a  text 
formatter  —  and  a  brilliant  computer  printer  — 
available  at  a  suggested  list  price  of  only  $2850. 

TYPRINTER  221  is  available  at  your  local 
computer  shop  —  or  we'll  tell  you  where  you  can 
see  and  try  one  it  you  call  us  at 

fl3  HOWARD 

ifI    industries 

2051   E.  CERRITOS  AVE.,  8C 

ANAHEIM,  CA  92806 

714/778-3443 
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Listing  1.  The  Floating-Point  Division  Routine. 


$0000  = 
S0005  = 
$0007  = 
$0010  = 
$0020  = 
$0025  = 
$0027  = 
$0A70 
0A72 
0A74 
0A75 
0A77 
0A79 
0A7B 
0A7D 
0A7E 
OA80 
0A80 
0A84 
0A85 
0A87 
0A89 
0A8B 
0A8C 
0A8E 
0A8F 
OASl 
0A93 
0A94 
0A96 
0A97 
0A99 
0A9B 
0A9C 
0A9E 
OAAO 
0AA2 
0AA4 
0AA5 
0AA7 
0AA9 
OAAA 
OAAC 
OAAE 
OABO 
OABl 
0AB3 
0AB5 
0AB7 
OABO 
OABB 
OABD 
OABF. 
OACO 
0AC2 
0AC4 
0AC5 
0AC7 
OACO 
OACA 
OACC 
OACD 
OACF 
OADO 
0AI)2 
0AI)4 
OAIKi 
0AD8 
0AD9 


ACCA; 

ACCX; 

ACCS; 

RES; 
ACCB; 

BCCXi 

BCCS; 
A5  00 
DO  01 
00 

A  5  20 
DO  05 
A9  00 
85  01 
60 
A5     07 


10 
90 


Most-.significant  byte  of  the  mantissa  in  accumulator  A. 

Exponent  for  accumulator  A. 

Sign  byte  for  accumulator  A, 

Most-significant  byte  of  the  quotient  accumulator. 

Most-significant  byte  of  accumulator  B,  the  dividend. 

Exponent  of  the  di%'idend. 

Sign  of  (he  dividend. 


27 
07 


45 

45 

38 

A5     25 

E5     05 

50     01 

00 

85     05 

18 

A2    FC 

76     04 

E8 

DO     FB 

18 

A2    FC 

76     24 

E8 

DO    FB 

A9    00 

A2    04 

95      10 

CA 

10     FB 

AO     22 

38 

A2    04 

B5     20 

F5     00 

CA 


F9 
OB 


A2    04 
B5     20 


00 
20 


F5 

95 

CA 

10      F7 

A2     04 

36      10 

CA 

10     FB 

A2    04 

18 

36     20 

CA 

10      FB 

88 

DO     D7 

AO     00 

A5     10 

30     OB 

18 

A2    04 


START 


BRI 


BR2 


BR3 
BR4 

BR5 

LOOP 

CIRCLE 
BR6 


BR7 


BR8 
BR9 


BRIO 
DEX 


BR]  I 


LDA  ACCA 

BNEBRl 

BRK 

LDA  ACCB 

BNEBR2 

LDA  #00 

STAACCA+1 

RTS 

LDA  ACCS 

EORBCCS 

STA  ACCS 

SEC 

LDA  BCCX 

SBC  ACCX 

BVC  BR3 

BRK 

STA  ACCX 

CLC 

LDX  #SFC 

RORACCA-t-4,X 

INX 

BNEBR4 

CLC 

LDX#$FC 

RORACCB  +  4,X 

INX 

BNEBR5 

LDA  #00 

LDX  #04 

STA  RES.X 

DEX 

BPLLOOP 

LDV#$22 

SEC 

LDX  #04 

LDA  ACCB,X 

SBCACCA,X 

DEX 

BPLBR6 

BCCBR8 

LDX  #04 

LDAACCB,X 

SBCACCA,X 

STA  ACCB,X 

DEX 

BPLBR7 

LDX  #04 

ROL  RES.X 

DEX 

BPLBR9 

LDX  #04 

CLC 

ROLACCB,X 

BPLBRIO 

DEY 

BNK  CIRCLE 

i.nv#oo 

LDA  RES 

B.\tlBR13 

CLC 

LDX  #04 


Isthedivisorzero? 

No. 

Yes. 

Is  the  dividend  zero? 

No. 

Yes.  Make  the  answer  zero. 

Then  return. 

Calculate  the  sign  of  the  quotient. 

Return  sign  to  answer  location. 
Now  calculate  the  exponent. 

Subtract  exponents  when  dividing. 

Overflow  or  underflow? 

Yes.  Go  to  BRK  routine. 

No.  Put  result  into  answer  location. 

Both  the  mantissa  of  the  divisor  and 
the  mantissa  of  (he  dividend  will  now 
be  shifted  one  bit  to  the  right.  It 
just  makes  the  division  routineeasier 
to  write. 


So  far  so  good.  Next  we  will  clear 
the  locations  to  store  the  answer. 


Answer  locations  cleared. 

Bit  count  =  $22  -  34.  Start  division. 

Start  by  comparing  divisor  to  dividend. 
Is  the  dividend  greater  than  divisor? 


No.  Then  put  a  zero  in  the  quotient. 
Yes.  Subtract  divisor  from  dividend 
and  use  the  result  as  the  new 
dividend.  The  carry  flag  will  be 
set  after  this  operation,  and  it 
will  b(^  moved  Into  the  ([uotient. 

Here  is  where  (he  carry  flag  gets 
put  into  the  quotient. 


Now  rotate  the  new  dividend  left. 


Mission  accomplished. 
Sodecremenl  the  bit  counter. 
Then  branch  back  if  it's  not  zero. 
.'\ctiialh  .  vou  don't  need  lliis  inslriiclion. 
Here  we  nortnali/e  llie  niiiulissu  and 
adjust  I  lie  exponent  for  all  the  shifting 
done  earlier. 
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MICRO  MtNl  COMPUTER  WORLD 

74  Robjnwood  Ave. 

Columbus,  Ohio  43213 

(614)  235-5813  or  235-6058 

ratSENTS 

BUSINESS  ENHANCEMENTS 

COMPUSERVICE  BUSINESS  SOFTWARE 

for 

COMMODORE  AND  APPLE  COMPUTER  SYSTEMS 


B.E.C.  «3000  Series 

General  Ledger 

(Apple  II  &  CBM  2001/8032/2040) 

S150.00 

Accounts  Receivable 

(Apple  11  &  CBM  200 1/8032/ 2040) 

SI  50.00 

Payroll 

(Apple  II  &  CBM  2001/8032/2040) 

S150.00 

Inventory 

(Apple  II  &  CBM  2001/8032/2040) 

$160.00 

Mail  List 

(Apple  II  &  CBM  2001/8032/2040) 

$150,00 

Job  Cost 

(Apple  II  &  CBM  2001/8032/2040) 

$150-00 

Accounts  Receivables 

(CBM  2001/8032/2040) 

$220.00 

witti  Order  Entry 

ROM  Conlrol  Ctiip  required  with  CBM  System 

$  70.00 

B.E.C.  »400CI  Series  NEW  lor  8032/8050 

General  Ledger 

(CBM  8032/8050) 

$175.00 

Accounts  Receivables 

(CBM  8032/8050) 

$220.00 

witti  Order  Entry 

Accounts  Payable 

(CBM  8032/8050) 

$175.00 

Payroll 

(CBM  8032/8050) 

$175.00 

Inventory 

(CBM  8032/8050) 

$150.00 

Marl  List 

(CBM  8032/8050) 

$175,00 

Job  Costing 

(CBM  8032/8050) 

$150.00 

ROM  Conlrol  Ctiip  required  with  CBM  Syslera 

Special  Oiler,  buy  any  two  (2)  ol  the  above  paci<ages  and  receive  a  10%  dis- 
count oil  suggested  retail.  Offer  expires  1  July,  1981. 
Send  lor  documentation  package  lor  S20,  apply  this  amount  towards  your  lirst 
purchase  or  return  documentation  in  re-saleable  condition  lor  complete  relund. 

CALL  or  WRITE  lor  MMCWIs  FREE  CATALOG  ol  computer  products. 

B.E.C.  Sotlware  is  Dislribuled  in  the  EasI  by  MICRO  MINI  COMPUTER 
WORLD  INC. 

Dealer  Inquiries  Invited 


Introducing 
THE  DOUGLAS  POINT  OF  SALE  SYSTEM 

The  DOUGLAS  POINT  OF  SALE  SYSTEM  is  a  data  processing  system  operating 
on  the  Commodore  Business  Machines  8032  or  2001  (with  BASIC  4.0  ROM's 
installed),  and  the  8050  megabyte  disk  computing  equipment.  Tlie  standard 
business  lieyboard  is  required.  The  system  integrates  retail  sales  facilities  and 
activities  wilh  the  merchantiie  inventory  to  provide  a  complete  "poinl-o(-sale  ' 
data  processing  system  lor  the  retail  trade  establishment 

The  DOUGLAS  POINT  OF  SALE  SYSTEM  supports: 
•  Major  requirements  ol  the  retail  sale  transaction: 
Normal  oul-ol-inventory  sales 
Non-inventofy  sales  such  as  installation  fees. 
Customer  returns, 

Down  payments  in  cash  or  in  used  equipment. 
Cash  and  credit  transactions 
Provision  lor  tax  exempt  customers. 
Control  ol  loaned  inventory  items 
Sales  tax  compulations  lor  sales  and  returns. 
Printed  receipts  with  company  name  and  receipt  number. 
Capability  to  add  personalized  notes  on  each  receipt. 

Integration  ot  sales  activily  with  inventory: 
Aulomalic  adjustment  to  inventory  at  time  of  sale. 
Customer  returns  posted  back  to  inventory  at  lime  ol  sale. 
Stock  replenishment  determined  at  time  al  sale. 
Complete  sales  history  captured  during  each  sale, 

Aulomaied  processing  of: 

Mail  lists  ol  customer  and  distributor  addresses, 
Malor  item  customer  inventory. 
Trade-in  acceptance  data  lor  used  inventory  report. 
The  inventory  receiving  process  and  associated  reports- 
Service  and  maintenance  contracts. 
Daily  sales  activily  report. 
File  purge  and  system  backup. 
Password  security  lor  unattended  computer  , 
Pricing  and  addressing  latiels 

DISTRIBUTED  BY: 


SUGGESTED  RETAIL  S7SO.00 

CALL  OR  SEND  FOR 
MMCWI  CATALOG 

DEALER  INQUIRIES  INVITED 


rtt» 


74  ROBINWOOD  AVE.    COLUMBUS.OHIO  43213 
<614)  23S-9<T3  (614)  235-6aU 


MICRO  MINI  COMPUTER  WORLD 

74  Robinwood  Ave.    Colutnbus,  Oliio  43213 

(614)235-5813  or  235-6058 

PRESENTS 

THE  INTEGRATED  COMPUTER  TECHNOLOGIES 


Prloress-44  internal  Motherboaril: 

The  ICT  P-'l4  IS  a  44  pin  internal  mottierboard  Ihat  lactlitales  expansion  ot  your 
PET/CBM  within  the  PET  enclosure   The  Prioress-44  is  lully  shielded  on  ils  under- 
side by  a  massive  ground  plane.  The  connectors  utilize  any  standard  44  pin  edge 
card  (many  styles  are  available  Irom  Radio  Shack).  The  lollov^mg  signals  comprise 
Ihe  P-44  bus, 

•  -I-9V,  -9v,  -I-  16v,GND,IR0.RES,NMI,RDY.B02, 

•  BA0-BA15,BD0-BD7,BR/W,BW/R.SELB,SEL9,SELA,SELB, 

•  OIAGIJOSTIC  SENSE,SYNC  and  3  User  detinable, 
The  PriorEss-44  is  currently  available  lor  the 
new  2000  and  4000  series,  and  is  under 
development  lor  ihe  BOOO  series. 

All  ICT  cards  utilize  Ihe  Prioress-44  bus 

Price:  Prioress-44  with  one  connector , ,  ,$79.00 
Prioress-44  wilh  six  connectors- ,  -  .9500 
Each  additional  connector  4.00 

(specily  when  ordering) 

The  ICT  Programmable  Character  Generalar: 
The  ICT  Programmable  Character  Generator  is 
a  2K  RAM  replacemenl  lor  Ihe  PET/CBM 
Character  Generator  ROM  The  device  allows 
the  user  to  reprogram  any  or  all  ol  the  256 
standard  PET  screen  characters.  The  PCG  also 
(unctions  as  2K  byles  ol  RAM  in  trie 
S9000-$BFFF  address  range. 

Uses  ot  the  ICT  PCG 
a|  Foreign  character  sels, 

b)  Math.  Engineering  and  special  notations 

c)  Music  notation. 

d)  Flow  control  and  modeling. 


h)320Hx200V  BIT  GRAPHICS, 
ij  ...many,  many  more 


e)  Schematic  and  logic  symbols. 
I)  Character  oriented  game  symbols, 
g)  Architectural  Drawings 

The  PCG  has  an  emply  socket  lor  Ihe  original  PET/CBM  ROM.  With  the  provided 
External  switch.  RAM  or  ROM  may  be  selected. 

CT  provides  over  128K  of  software  and  data,  allowing  the  user  to  immediately 


utilize  Ihe  grapnics  system  with  extreme  ease.  Soltware  is  provided  on  2040  lormat 
diskette  and  includes. 

a)  7  complete  2K  character  sets  (Russian.  Katakana-t-j. 

b)  Predelined  graphics  (including  the  Real-time  rotating  cube). 

c)  Developmeni  Tools  including: 

Charentry  -  used  to  program  characters  in  an  8x8  matrix. 
Drav*  •  a  program  that  allows  drawing  in  a  320x200  area- 
Plot  -  two  versions,  x.y  plotting  in  the  320x200  matrix.  A  fast  assembler 

version  and  a  readable  BASIC  version. 
Screen  Dump    an  assembler  program  to  dump  the  EXACT  screen  contents 
to  a  Commodore  2022  printer- 
Price:  PCG  with  2040  diskette  and  manual $240.00 

Manual  alone   7.50 

The  ICT  HexROM: 

A  six  socket  programmable  ROM  board.  Any  three  ot  the  sockets  may  be  pro- 
grammed to  become  ROMs  al  S9000.  $9800,  SAOOO,  SA800.  SBOOO  and/or  $BBOO. 
A  simple  BASIC  POKE  equates  any  socket  to  any  ol  the  above  addresses. 

Price:  HexROM  and  manual     $110.00 

DumROM  (6  sockets  at  fixed  addresses) 69.00 

The  ICT  EPROMer: 

The  EPROMer  will  REAO/PROGRAfjI/VERIFY  the  (ollowing  EPROMs: 
2758.  2716.  2732  (24  pin  EPROMs)  and 
2764.  27128  (28  pin  EPROMs). 
To  a  maximum  ol  36  pin  I/O  (SV). 

The  soHv*are  (written  in  assembler)  will  support  the  above  EPROM  types  and  also 
allow  the  user  to  define  any  new  EPROM  conligurations  (5V  Vcc,  25V  Vpp). 

Price:  EPROMer.  soltware  and  manual $180.00 

ICT  Products  distributed  by  Micro  Mini  Computer  woiid  Inc. 

***  Special  introductory  oiler  '** 

1DK  oil  3ll  suggested  retail  prices 

(oiler  expires  July  l ,  1981)  DEALER  INQUIRIES  INVITED 

Integrated 
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OADB  36 

10 

OADDCA 

OADE  10 

FB 

OAEO  C8 

OAEl    DO 

Fl 

0AE3   84 

OB 

0AE5   A9 

07 

0AE7   38 

0AE8   E5 

OB 

OAEA  18 

OAEB  65 

05 

OAED  50 

01 

OAEF  00 

OAFO   85 

05 

0AF2   20 

7D 

OAFS   60 

BRI2 


BR13 


BR14 


OC 


ROLRE5.X 

DEX 

BPLBR12 

INY 

BNEBRll 

STY  TEMP 

LDA  #07 

SEC 

SBC  TEMP 

CLC 

ADCACCX 

BVCBRI4 
BRK 

STAACCX 
JSR  DETOUR 
RTS 


Increment  shift  counter. 

Branch  back  until  mantissa  is  normalized. 

Calculate  the  exponent  adjustment. 


Overflow  or  Underflow? 

Yes. 

Final  result  into  exponent. 

Round  and  final  normalization  in 

multiplication  routine. 


Listing  2.  An  Inpiit/Oiitput/Divide  Calling  Program. 


AGAIN  JSR  INPUT  Call  the  BCD  to  Floating-Point  Binary  Routine. 

JSR  SUB  1  Call  the  subroutine  to  modify  the  accumulator. 

JSRSUB2  Transfer  ACCA  to  ACCB. 

JSR  INPUT  Get  the  second  number  (divisor). 

JSR  SUB  I  Fix  the  uccumulator  attain. 

JSR  DIVIDE  Divide  the  first  number  by  the  second. 

JSR  OUTPUT  Convert  the  result  to  BCD  and  output  it. 

JMP  AGAIN  Try  anotherpair  of  numbers. 


$0050 

20 

00 

OE 

0053 

20 

BO 

OF 

0C56 

20 

CO 

OF 

0059 

20 

no 

OE 

003C 

20 

BO 

OF 

005F 

20 

70 

OA 

0062 

20 

00 

OB 

0065 

4C 

50 

00 

TRS-80 
SWTP 


Model  EP-2A-79 

EPROM  Programmer 


Heath  H-6 
ATARI 


PET  »  APPLE ^iM^5  *  KIM-I  «  SYIVI-1  ;  OHIO  SCIENTIFIC 


Snfiu^irc  divaiL-ihlo  for  F-8,  68m.  8085,  8080.  Z-80,  6502  1802 
2650,  6809  based  systems. 

EPROM  type  is  selected  by  a  personality  module  which  plugs  into 
the  front  of  the  programmer,  Power  requirements  are  115  VAC 
50/60  Hz.  at  15  watts.  It  is  supplied  with  a  36-inch  ribbon  cable  for 
connectinq  to  microcomputer.  Requires  I'i  [,'0  Dorts.  Priced  at 
Si 69.(10  ivith  one  set  of  software,  (Additional  software  on  disk  and 
cassette  for  various  systems.l  Personality  modules  are  shown  below. 

Pan  No.  Pr!>gr«ims  Piice 

f'Mlt  IMS  27(>8 i|7im 

f'M  1  27(M.27(I8     "'  nmi 

pMz  2732 .;„.;:;;;::;  ;h(»i 

PM-3  IMS  2716       17«1 

PM4  TMS  2532    33(Xi 

PM.S  TMS  2516.2716,2758  17(111 

PMH  MCMf),S7M  :,r,ni 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Eariysville,  Virginia  22936 
Phone  (804)  973-54S2 


MATHEMATICS,  BASIC  SKILLS 

EXPLICITLY  PRODUCED  EXERCISES  IN  ARITHMHIC 

Fdf  use  with  *PET/2040Disk  Drive/2022  or  2023  Printer 

Computer  programs  designed  far  use  by  the  classroom  teactier  as  a  primary 
source  of  exercises  in  matliematics,  basic  skills.  Through  simple  question  and 
answer,  and  with  tbe  use  of  only  one  computer  system,  a  teacher  may  satisfy 
all  individualized,  in-class  and  homework  requirements  for  drill  in  arithe- 
metic.  Students  work  directly  upon  exercise  sheets.  Difficulty  level  is  easily 
adjustable.  Answers  are  always  provided.  23  programs  included,  covering 
integers,  decimals,  fractions,  percent  and  much  more. 

ON  DISK  $99.99 

ALGEBRA 

EXPLICITLY  PRODUCED  EXERCISES  IN  ALGEBRA 

Sixteen  programs  in  linear  and  fractional  equations,  simultaneous  equations, 
quadratics,  signed  and  complex  numbe.-  arithmetic. 

ON  DISK  $99.99 

{Arizona  resirlents,  please  add  4%  sales  tax. I 
Please  add  SI  .50  for  postage  and  handling. 

T'AIDE  SOFTWARE  COMPANY 

P.O.  BOX  65 
EL  MIRAGE,  ARIZONA  85335 

-  Inquiries  Invited - 

'PET  is  3  Irademaik  of  Commodore  Business  Machines,  he. 
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NEW  -  LOW  COST  FLOPPY  DISK  FOR  PET*! 


C 


p[naiSK  1 1 


] 


WHY  PEDISK? 

FAST  -  The  Pedisk  system  loads  directly  to  main  memory  from  the  disk 
and  loads  -  saves  information  at  least  3  times  faster  than  any  other  disk 
available. 

SIMPLE  -  A  simple  command  syntax  makes  its  BASIC  commands  easy  to 
use.  At  the  same  time,  its  sophisticated  indexed,  sequential,  or  relative  file 
handling  makes  it  powerful. 

RELIABLE  —  The  ultra-simple  circuit  design  with  Its  LSI  disk  controller 
chip  provides  maximum  timing  margins  for  error  free  operation. 


5/4"  system  -  1  drive,  double  density  (143K)  $595.00 

5%"  system  -  1  drive,  quad  density  (286K}   $795.00 

8"     system  -  1  drive,  IBM  3740  business  (295K)  ...$1,295.00 


Introducing  PEDISK  II,  a  low  cost  high  performance  floppy  disk  system 
consisting  of:  1)  PEDISK  II  controller,  2)  flat  disk  cable,  3)  Disk  Drive 
Assembly,  and  4t  PDOS  II  software.  The  PEDISK  II  is  a  full  function 
peripheral  that  provides  high  speed  program  storage  and  a  sophisticated 
file  handling  package. 

The  small  PEDISK  II  controller  board  mounts  inside  any  2000,  4000,  or 
aOOO  series  machine.  Standard  systems  are  available  with  one  or  two  disk 
drives.  An  optional  third  drive  can  also  be  added.  The  PEDISK  II  System 
can  be  operated  simultaneously  with  any  Commodore  disk  system  for  data 
exchange  purposes. 

The  PDOS  II  software  links  BASIC  by  adding  a  new  repertoire  of  disk 
commands.  lOPEN,  ICLOSE,  IINPUT,  and  (PRINT  provide  the  basis  of 
the  powerful  file  handling  package.  ILOAD,  ISAVE  and  IRUN  allow 
complete  disk  control.  PDOS  II  also  offers  a  full  DOS-mode  of  operation 
for  all  disk  diagnostic  and  utility  functions.  Diskette  format,  backup, 
diagnostic,  and  reorganization  capabilities  are  provided. 


2  drives,  double  density  (286K) $945.00 

2  drives,  quad  density  (572K)  81,195.00 

2  drives,  IBM  3740  business  (590K}  ...$1,895.00 


PEDISK  II  CONTROLLER  BOARD 


NEW  -  SPACEMAKER  II 


switch  between  one  of  FOUR  ROMS 


SPACEMAKER  II  is  the  new  ROM  switch  from  Microtech,  It  allows  either 
manual  or  software  controlled  switching  of  up  to  four  ROMs  in  a  single 
BOM  expansion  socket. The  switching  is  accomplished  virith  a  side-mounted 
slide  switch  or  via  ROMDRIVER,  an  accessory  board  which  allows  soft- 
ware controlled  switching  and  keyboard  controlled  switching.  ROM  I/O  is 
a  special  software  package  available  on  disk  to  implement  full  keyboard 
control  of  the  ROMs.  In  addition,  it  adjusts  for  memory  differences  found 
in  various  utility  ROMs. 


SPACEMAKER  II     S39.00 

ROMDRIVER $39.00 

ROM  I/O  Commodore  or  Pedisk    $  9-95 


SEE  YOUR  LOCAL  DEALER  FOR  ALL  cgrs  MICROTECH  PRODUCTS 


Tmicrotechi 


P.O.  BOX  102.  LANGHORNE,  PA.  19047  (215)757-0284 

•PET  IS  A  TRADEMARK  OF  COMMODORE 
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ATARI®  ,  PET®    or 
APPLE®    OWNERS 

BUSINESS  OPPORTUNITY 

DEALER  REPRESENTATIVES  WANTED 

PART  OR  FULL  TIME 
NO  ROYALTIES,  NO  FRANCHISE  FEE 

Exceptionally  lucrative  ground-floor  op- 
portunity to  participate  in  the  explosive 
Micro-Computer  Market.  The  Computer 
Bus  offers  Community  minded  ATARI® 
or  PET®  owners  the  chance  to  develop 
their  own  successful  business  within  a 
relatively  short  period  of  time  with  this 
innovative  Microcomputer  concept.  The 
prognosis  for  success  has  never  been 
better. 

If  you  are  accepted  as  a  Computer  Bus 
"Learning  Center"  Dealer  you  will  operate 
your  own  sales  and  rental  business  from 
your  home  or  office,  featuring  a  product 
line  of  uncompromising  quality  and  out- 
standing company  support. 

Investment  required  $3,000,  secured  by 
extensive  computer  software  and  hard- 
ware. Protected  territory,  leads,  national 
and  regional  advertising,  technical 
support  and  full  back-up  service. 

For  additional  information  call  toll  free 

1-800-321-3670 

Ohio  Residents  Call  Collect 

1-216-255-1617 


the  COMPUTER  BUS 

personal  &  business  -  computer  systems 


iho  COMPUTER  BUS,  101  River  St.,  Grand  River,  Ohio  44045 

Authorized ATAB\®  Dealer 


Part  Two: 


The  Practical 
Aspects  Of 
Assembly 
Language 
Programming 


Bruce  D  Corbrey, 
Roleigh,  NC 


l-.dihn'.s  Sole:   Last  i/hdUIi,  in  the  [irst  jxiil  d/  //;/.s  /nl/clr, 
llir  aiillior  fxpliiml  soini'  iiiiiluuls  of  h/indlini^ Jlrigs.  Al 
llii'  riirl.  hv  (liscusscd si-tt'i)igii.-.iilr  hylt'sjoi-fldg.^.  Hoc  he 
iiiliiHtuaw  sotur  aihl/lioiial  trrhiiiqucs.  To  bright  with,  he 
jiidjxises  a  ittorc  I'fjiciciil  method  oj  .storing  and  testing 
flags.       RM 


II' instead  sou  choose  $80  lo  rcprcscin  iiik'  and 
SOO  to  rfpifSL-iit  false,  voti  eati  use  llic  151  I"  iiisiriu- 
tioii  to  tt'si  ihc  Hag  without  having  to  sa\e  the  .\ 
fegister: 

BIT      ALFALK     ;TESTTHEFLAG 

BPL      FOLDl         ;BRANCH  IF  NO  "FOLDING"  DESIRED 

\'()ii  don'l  have  to  save  A  because  the  BIT  iiislriic- 
tiou  .sets  ttic  sign  Hag  aceorchng  to  the  stains  ol  bit  7 
oi"  the  operand,  without  altering  tlie  accumulator. 
Tliis  saves  )-oii  4  bytes  in  your  program,  as  shown  in 
Listing  3.  It  also  runs  faster.  You  now  know  two 
rules  to  improve  eiliciency: 

Rule  1:    Use  hit  7  of  a  byte  as  a  flag. 

Rule  2:  A  flag  in  memory  can  l)e  tested  without 
"clobbering"  a  register  by  using  the  BIT  instruction. 

Now  that  you  know  how  to  test  the  flag,  you  will 
want  lo  be  able  to  set  or  clear  it.  This  may  .seem  lerri- 
l)ly  obvious,  for  example, 


LDA 
STA 


#S80 
ALFALK 


;ENABLE  ALPHA-LOCK  MODE 


sets  the  flag  and. 


LDA     #soo 

STA      ALFALK     ;DISABLE  ALPHA-LOCKMODE 


clears  the  flag.  This  method  uses  one  less  byte  to  set 
the  nag  and  two  less  bytes  to  clear  (he  flag!  On  the 
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HARD\A/ARE 

FOR  THE 


HARDWARE  FOR  THE  VIC  20« 

•  3  K  Memory  Expansion  with  addressable  and  switchable  ROM 
slots 

•  Joysticks 

•  Light  Pen 

•  Game  Paddles 

•  RS232  Interlace 

•  Home  Controller  Interface 

•  Add  on  Memory  Boards 

SOFTWARE  FOR  THE  VIC  20« 

•  Games 

•  Educational 

•  Personal 

•  Professional 

•  Business 
AND  MUCH,  MUCH  MOREI"! 

DEALER  INQUIRIES  INVITED 

Clip  Coupon  for  FREE  CATALOG 

Catalog  available  in  Spanish  (Version  Disponible  en  Espanol) 


united  microware 
^*  industries  inc. 

^  P.O.  Box  7336 

^^  Van  Nuys,  Calif.  91409 

Please  send  nie  my  FREE  CATALOG 

describing  your  Hardware 

and  Software   Products. 


NAME 


United  Microware  Industries  Incorporated 

P.O.  Box  7336  Van  Nuys,  California  91409 

[213)702-8899 

VIC  20  is  a  Registered  Trademark  of 
Commodore  Business  Macfiines 


^       ADDRESS 
^^       CITY 


STATE 


ZIP 


COMPANY. 
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negative  side,  il  lakes  ivvo  maehiiie  cycles  longer 
tlian  I  he  firsi  met  hoc!  to  set  the  flag,  init  is  equally 
last  (or  clearing  the  Hag.  The  shifl-method  also  does 
not  clobber  the  A  register,  which  may  often  be  use- 
ful. Again  on  the  negative  side,  you  could  argue  that 
the  shilt  method  is  not  as  straightforward  as  the  lirst 
method,  and  also  that  it  leaves  the  remaining  seven 
bits  of  the  flag  "undefined".  However,  this  can  also 
be  useful,  as  I  shall  now  demonstrate. 

Suppose  at  some  point  in  your  program  you 
want  to  temporarily  allow  entry  of  lower  case  letters, 
and  then  rrstori'  tiie  previous  tnode  (either  alpiia- 
lock  or  non-alpiia-lock,  whichever  was  previously  in 
effect).  One  method  might  be: 

LDA      ALFALK     ;RECALL  PRESENT  ALPHA-MODE 

STATUS  FLAG 
PHA  ;SAVE  ON  STACK 

LDA     #0 
STA      ALFALK     ;DISABLE  ALPHA  LOCK  TEMPORARILY 

(code  using  lower  case  input...) 

PLA  ;RECALLORIGINALALPHA-LOCK 

STATUS 
STA      ALFALK     ;RESTORE  OLD  MODE 

This  prograin  .segment  uses  the  stack  to  save  and 
restore  the  flag  status.  Now  consider  this  alterna- 
tive: 

LSR       ALFALK     ;SAVE  OLD  MODE,  CLEAR  ALPHA  LOCK 

(code  using  lower  case  input...) 

ASL      ALFALK     ;RESTOREPREV  lOUS  ALPHA  LOCK 
MODE 


This  program  segment  perlbrnis  the  same  lunction 
in  6  bytes  instead  of  1  .H,  runs  faster,  and  doesn't  dob- 
ber  the  acciunulatorl  It  illustrates  a  simple  but 
powerful  fact: 

Rule  3:  A  single  byte  can  be  used  as  an  8-level 
push-down  stack  for  flags. 

Shifting  the  flag  byte  right  moves  the  previous 
status  into  bit  6;  shifting  the  flag  left  restores  the 


old  Hag  back  inUj  bit  7.  1  his  rule  has  several  coro- 
laries  which  are  occasionally  useful: 

Rule  4:   You  can  (est  the  previous  (saved)  flag 
bv  using  a  BIT  instruction  followed  bv  a  B\'C~.  or 

...  programs  will  have  fewer 

branches,  will  use  less  memory, 

and  will  run  faster ... 

BVS  instruction. 

Rule  5:   You  can  test  both  ilags  {bit  7  and  bit 
(i)  with  only  one  BII'  instruction. 
For  example: 

BIT       FLAG  ;TEST  THE  FLAG 

EMI      NEWSET    ;BRANCH  IF  PRESENT  FLAG  ISSET 

BVS      OLDSET     jBRANCH  IF  PREVIOUS  FLAG  WAS  SET 

Anolhei  side  effect  is: 

Rule  6:   You  can  test  a  flag  and  restot  c  it  to  its 
previous  stale  at  the  sanie  lime  bv  using  A.Sl.  iol- 
lowcdby  B(:C:orBC:S. 
For  example: 

ASL      ALFALK     ;DISCARD  PRESENT,  RESTORE  OLD 

FLAG 
BCS       ISSET  jBRANCH  IF  DISCARDED  FLAG  WAS 

SET 


The  same  sequence  can  be  used  to  clear  the  flag  in- 
stead if  il  was  initialized  to  0  originally  and  was  noi 
used  as  a  stack.  All  these  i unctions  have  the  advan- 
tage ol  not  disturbing  any  registers  (except  the 
PSW).  Since  they  are  slightly  "tricky",  you  should 
dcK'unieni  your  code  with  clarifying  comments. 

.As  you  can  see,  there's  more  to  the  simple  little 
flag  than  meets  the  eye!  Properly  ii.scd.  Hags  can 
greatlv  simplify  and  improve  your  programming.  If 
you  try  the  technic]ues  presented  here,  I  think  you 
will  find  that  your  programs  will  have  fewer 
branches,  will  use  less  memory,  and  will  run  faster. 
In  next  monlh"s  installment,  we  will  look  at  methods 
for  improving  machine  language  loops. 


Listing  3:  Improved  Keyboard  Driver  With 

Alpha-Lock  Flag  Using  Bit  7=1=  True 


iUBROUTIME  INCH:  KEYBOARD  DRIVER  FOR  ASCII-ENCODED 
KEYBOARD  WITH  PARALLEL  INTERFACE. 

ADDRESSES  SHOWN  ARE  FOR  6530  ON  KIM-1  COMPUTER. 
KEYBOARD  DATA  LINES  TO  PORT  A  BITS  0  TO  6, 
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At  long  last.  A  complete  line  of  Voice  I/O 
peripherals  for  Commodore  computers,  starting 
at  $119. 


Lei's  face  11.  Voice  I/O  is  a.  fascinating  and  efficient  way 
to  communicate  with  computers.  And  now.  thanks  to 
VOiCETEK.  Voice  I/O  peripherals  are  easily  available, 
easy  to  use  and  very  affordable. 

If  you  own  a  Commodore  computer,  we  give  you  a 
choice  of  three  tUfferenl  peripherals  that  will  enable 
your  computer  to  understand  your  spoken  commands 
And  two  of  these  peripherals  will  talk  back. 


What's  in  a  name. 


We  call  each  member  of  our  family  of  Voice  I/O 
peripherals  COCNIVOX.  from  COGNIlivc  and  VOX. 
II  helps  you  remember  that  when  you  talk. 
COCNIVOX  thinks  about  what  you  say. 

The  lop-of-lhe-line  COGNIVOX  model  for  the 
PET'CBM  is  VIO-1002, 1!  offers  natural  sounding  voice 
output  and  excellent  performance  as  a  speech 
recognizer.  It  costs  only  $249, 

If  Ihe  quality  of  voice  output  is  not  important  for  your 
application,  then  you  can  save  SI  DO  by  ordering  VIO- 
432,  Priced  at  SH9,  VIO-432  is  ideal  for  hobbyists  or 
persons  mainly  inleresled  in  speech  recogniion. 

Finally,  if  you  have  an  8K  PET,  there  la  insufficient 
memory  for  voice  response,  so  we  offer  a  recognition- 
only  COGNIVOX,  model  SR-IOOP.  It  costs  Sns, 
making  II  the  lowest  priced  speech  recognizer  ever 
offered  for  sale,  Yel  its  performance  rivals  that  of  units 
selling  at   much  higher  prices. 

Which  brings  us  to  the  next  point  we  would  like  to 
make,  namely,  why  we  offer  so  much  performance  for 
so  little  money. 

It's  the  technology. 

Our  Voice  I/O  peripherals  are  based  on  a  technological 
breakthrough  that  made  it  possible  to  compress  the 
required  electronics  onto  a  single  integrated  circuit 
chip.  We  are  the  only  company  so  far  that  has  achieved 
this  remarkable  feat.  No  wonder  we  offer  such 
reasonably  price  voice  peripherals. 


Wm^vv^^ 


In  addition.  COGNIVOX  uses  an  exclusive  non-linear, 
learning  pattern  matching  aigarithm  to  do  speech 
recognition.  Which  means  more  reliable  performance 
and  ease  of  use. 

What  makes  it  talk. 

COGNIVOX  digitizes  and  stores  in  memory"  (using  a 
data  compression  algorithm]  the  voice  of  the  user.  This 
gives  three  major  advantages: 

First,  there  are  no  restriclions  to  the  words 
COGNIVOX  can  say.  If  you  can  say  it  [or  sing  it.  or 
whistle  it  for  thai  matter)  your  computer  can  do  it  loo. 
Second.  It  is  very  easy  lo  program  your  favorite  words: 
|usl  say  them  in  the  microphone. 
Third,  you  have  a  choice  of  voices,  male,  female,  child, 
accents,  etc,  this  unprecendented  flexibility  offered  by 
COGNIVOX  is  B  must  in  the  personal  computer 
enviranmenl.  Voice  synthesizers  and  the  'talking 
chips"  do  not  offer  this  flexibility  and  therefore  we  feel 
they  are  not  suitable  for  use  with  personal  computers. 
In  addition,  voice  output  quality  can  be  poor, 
especially  for  synthesizers.  !n  that  respect,  VIO-1002 
is  clearly  superior  to  an^'thing  else  on  the  market  and  it 
is  a  must  if  voice  quality  is  important  [for  example, 
business  application^]. 


computer 


Some  specifications 

COGNIVOX  can  be  trained  lo  recognize  words  or  short 
phrases  drawn  from  a  vocabulary  of  up  to  32  entries 
chosen  by  the  user 

Training  COCNIVOX  to  your  vocabulary  is  easy.  All 
you  have  to  do  is  repeat  the  words  three  times  at  the 
prompting  of  the  computer. 

If  you  would  like  to  have  COGNIVOX  respond  lo  more 
than  32  words,  you  can  have  two  or  more  vocabularies 
of  32  words  and  switch  back  and  forth  between  them 
using  a  word. 

The  Voice  output  vocabulary  can  have  up  to  32  words 
phrases.  Data  rate  is  approximately  700  byte  per  word- 
Ready  to  listen* 

All  COGNIVOX  units  arc  compJete  Voice  1/0 
peripherals  ready  to  plug  in  and  use.  They  come 
assembled  and  tested  and  they  include  microphone, 
cassette  with  software  and  manuals.  VIO  units  include 
built-in  speaker  and  amplifier  lyes.  CB2  is  also 
connected  for  music  and  sound  effects). 

They  all  plug  into  the  user  port  and  they  receive  their 
power  from  the  cassette  port  except  VIO-1002  which 
uses  a  wall  transformer  supplied  with  the  unit. 


Easy  to  use. 

All  you  need  to  get  COGNIVOX  up  and  running  is  to 
plug  it  in  and  load  one  of  the  programs  supplied.  Load 
the  demo  program  and  start  talking  to  your  computer 
right  away.  Or  load  one  of  the  games  and  discover  (he 
magic  of  voice  controL 

It  is  easy  to  write  your  own  talking  and  listening 
programs  too.  A  single  statement  in  BASIC  is  all  that 
you  need  to  say  a  word  or  to  recognize  a  word-  Full 
instructions  on  how  to  do  It  are  given  In  the  manual. 

Works  with  all  versions. 

COGNIVOX  will  work  with  all  versions  of  the 
PET/CBM  line.  Old,  new  and  newer  ROMs.  At  least 
16K  of  RAM  is  required  [SR-IOOP  will  work  with  8K  of 
RAM). 

If  you  have  a  disk  system,  you  can  use  it  to  save 
vocabularies.  Instructions  are  given  in  the  manual. 

Many  uses. 

With  COGNIVOX  your  imagination  is  not  Ihe  limit  as 
the  saying  goes.  It  is  the  starting  point.  Cognlvox  is  a 
super  toy,  an  educational  tool,  an  aid  to  handicapped,  a 
data  entry  device  while  hands  and  eyes  are  busy,  a 
foreign  language  translator,  a  sound  effects  generator, 
a  telephone  dialing  device,  an  answering  machine,  a 
talking  calculator.  Using  the  IEEE  48B  port  you  can 
control  by  voice  instruments,  plotters,  test  syatems. 
And  all  these  devices  can  talk  back  to  you,  telling  you 
their  readings,  alarm  conditions,  even  their  name. 

Order  your  COGNIVOX  now. 

To  order  by  mail,  give  us  the  model  number  of  the  unit 
you  wish  to  order,  the  make  and  model  of  your 
computer  and  your  name  and  address.  Enclose  a  check 
or  money  order  and  make  sure  to  include  S5  for 
shipping  and  handling,  CA  residents  please  add  6%  lax. 
You  may  also  order  by  phone  and  charge  it  to  your 
Master  Charge  or  VISA.  Our  phone  number  is  [005] 
6fl5-lfl54  9AM  to  5PM  PST.  Monday  through  Friday. 
Foreign  orders  are  welcome,  please  add  10%  for  air 
mail  shipping  and  handling.  Payments  must  be  in  US 
funds.  COGNIVOX  is  backed  by  an  l2a-day  limited 
warranty  against  manufacturing  defects. 

VOICETEK 

P.O.  Box  388,Goleta,  CA  93116 
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1700 

PAD 

= 

$1/0U 

1701 

PADD 

= 

$1/01 

0000 

> 

*= 

51/80 

1/aO  A900 

INCH 

LDA 

#$00 

1782  8D0117 

STA 

PADD 

1785  AD0U17 

INCHl 

LDA 

PAD 

1788  30FB 

BMI 

INCHl 

178A  2CD017 

1NCH2 

BIT 

PAD 

1780  lOFB 

BPL 

INCH2 

NEGATIVE-GOING  STROBE  TO  BIT  7. 

ON  ENTRY:  IF  ALFALK  BIT  7  IS  1,  THEN  LOWERCASE  LETTERS  WILL 

BE  RETURNED  AS  THE  EQUIVALENT  UPPERCASE  ALPHA. 

ON  RETURN:  REGISTER  A  =  ASCII  CODE  FOR  KEY  PRESSED; 

X  AND  Y  PRESERVED. 


;KIM  PORT  A  DATA  REGISTER  ON  6530 
;KIM  PORT  A  UATA  DIRECTION  REGISTER 

; PROGRAM  ORIGIN 


178F  2C9F1/ 

FOLD 

BIT 

ALFALK 

1792  lOOA 

BPL 

FOLDl 

1794  C97B 

CMP 

#$7B 

1796  B006 

BCS 

FOLDl 

1798  C951 

CMP 

#$61 

179A  9002 

BCC 

FOLDl 

179C  E920 

SBC 

#$20 

179E  60 

FOLDl 

RTS 

;SET  PORT  DIRECTION  =  INPUTS 

;TEST  PORT 

;WAIT  FOR  STROBE  PULSE 

;WAIT  FOR  END  OF  STROBE 


IF  ALPHA-LUCK  FLAG  IS  SET,  FOLD  ANY  LOWERCASE  LETTERS  TO 
EQUIVALENT  UPPERCASE  LETTERS. 


TEST  "ALPHA  LOCK"  FLAG 

BRANCH  IF  NO  FOLDING  DESIRED 

LOWER  CASE  "Z"  +  1 

BRANCH  IF  PUNCTUATION 

LOWER  CASE  "A" 

BRANCH  IF  NOT  LOWER  CASE  ALPHA 

ELSE  FOLD  TO  EQUIVALENT  UPPERCASE 


179F  00 

0000 

NO  ERROR  LINES 


;       ALPHA  LOCK  FLAG  (DEFAULT  =  ALLOW  LOWER  CASE)... 
ALFALK   .BYTE   0         ;"ALPHA  LOCK"  FLAG;  N0N-O=UPPERCASE  ONLY. 
.END 


40  BUSINESS  PROGRAMS 

Includes  171  page  manual  with  complete 
documentation  and  examples. 

COMPLETE  $49  or  Manual  Only  $18 
KDBM-Data  Base  Manager  $24 

Call  or  write  for  more  details  and  complete  list. 


ABS  Software 
P.O.  Box  177 
Adkins.TX  78101 


CBM/Apple 
Disk  or  Tape 
512-649-1550 


MEMOREX 

FLEXIBLE  DISCS 

WE  WILL  NOT  BE  UNDER- 
SOLDn  Call  Free  (800)235^137 

for  prices  and  informatioa  Dealer 
inquiries  invited  and  CO.D.'s 
accepted 

PACinC  EXCHANGES 

100  Foothill  Blvd 
San  Luis  Obispo. CA 

93401    InCaLcall  

(800)529-5935  or  ^S^ 

(805)543-1037 
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Apple  Disk 
Motor  Control 

William  W,  Martin 
Seven  Valleys,  PA 

Ihc  purpose  of  ttiis  article  is  to  ciemonstrate  a 
iiR'iliod  of  soitware  motor  control  operation  for 
the  APPLE  II  DISK  system. 

The  original  reason  for  adoption  of  this  per- 
formance patch  was  to  decrease  the  time  required 
to  load  the  data  file  for  a  TEXT  ED  ITOR I  normally 
use  at  work.  This  design  can  be  used  anytime  maxi- 
nunn  performance  is  desired.  The  improvement 
seen  for  the  demonstration  program  is  about  20 
percent,  but  may  be  greater  for  EEXT  FILES, 
especially  when  time  is  taken  to  process  the  data  as 
it  is  input  from  the  disk. 

This  performance  patch  stops  tlie  APPLE 
DOS  from  turning  off  the  disk  motor  as  normally 
done  during  a  disk  operation.  This  function  can 
now  be  controlled  by  the  u.ser  with  a  definite  per- 
formance improvement  without  modifying  the 
normal  DOS  skew  parameters. 

EXAMPLE:    First,  since  we  will  be  changing  the 
instructions  of  the  DOS,  please  use  a  scratch  disk  in 
case  we  destroy  it. 

Now,  ])lease  perform  these  steps  in  the  fol- 
lowing order,  from  the  immediate  mode. 

VERIFY  ORIGINAL  DATA.. 

l.'PRINT  PEEK  (-16834)'  -  DOS  VERSION  3.2  or  3,2.1 
OR 
'PRINT  PEEK  (-16819)'  -  DOS  VERSION  3.3 
THE  VALUE  RETURNED  SHOULD  BE:  189 
TO  SET  DOS  PATCH.. 

2.  'POKE  -16834,96'  -  DOS  VERSION  3.2  OR  3.2.1 

OR 
POKE  -16819,96'  -  DOS  VERSION  3.3 

3.  NOW  TYPE  CATALOG' 

Notice  that  the  disk  is  still  spinning  after  completion 
ofthe'CATALOC.'. 

4.  TYPE 'CATALOG' AGAIN 

Notice  how  the  'CATALOO'  function  is  performed 
faster  since  the  motor  is  alreadv  up  to  speed.  Repeat 
step  four  to  test  this  again. 


TO  RESTORE  TO  NORMAL.. 

5.  'POKE'  -16834,189'  -  DOS  VERSION  3.2  OR  3.2.1 

OR 
'POKE  -16819,189'  -  DOS  VERSION  3.3 

This  will  restore  the  DOS  back  to  its  original  value. 

6.  'POKE -16152,0' -ALL  DOS  VERSIONS 
This  will  turn  the  motor  off. 

NOTE:  'POKE  -16151,0'  -  TURN  DISK  MOTOR  ON 
POKE  -16152,0'  -TURN  DISK  MOTOR  OFF 

This  same  method  can  be  used  untler  [>rogram 
contiol  to  obtain  the  same  restilis. 

The  Demo  Program 

After  entering  the  program  and  verifying  that  it  is 
correct,  insert  your  scratch  disk.  Type  RUN  and 
observe  bow  the  DISK  motor  slops  while  loading 
normally,  but  continues  to  spin  while  loading  the 
"TEST"  file  with  the  patch  set. 

Program  Description 

Lines  100—150  —  These  lines  print  the  lieader, 
change  the  text  window  setting,  and  send  the  DOS 
command  'MON  I,0,C'.  There  is  a  centering  rou- 
tine used  here  by  setting  0$  to  the  desired  output 
and  then  executing  a  OOSUB  970. 
Lines  160—179 — ^  This  sets  up  the  variable 'D' to  a 
value  (200  in  this  example)  that  is  used  to  simulate 
a  short  delay  which  woidd  normally  be  encotnilered 
if  the  input  data  is  processed  while  being  input. 
Lines  180-310 —  This  set  lion  establishes  the 
dummy  1$  as  'ARC:1)EF(;H1JKLMMN0PQRSTU 
VWXVZ"  and  stores  it  to  the  scratch  disk  100  times. 
Lines  320-500 —  Ihe  100  T-strings  are  now  read 
back  from  file  'TEST'  under  the  normal  DOS. 
Notice  how  the  in(Mor  tmns  on  and  olT while 
reading  the  ' TES  T"  flic.  Each  time  the  motor  starts 
up  again,  some  time  is  wasted  while  wailing  for  the 
disk  to  come  to  the  proper  speed. 
Lines  510-760  —  The  1 00  T-strings  are  again 
read  back,  but  ibis  time  using  our  disk  motor  patch. 
Notice  that  with  (he  patch,  the  disk  motor  no  longer 
stops  and  always  maintains  proper  speed.  Besides 
the  time  improvenienu  it  is  probably  a  little  easier 
on  the  APPLE  power  supply  by  reducing  the  on/oll 
cycle  for  the  motor. 

NOTE:  Line  590-610  ^  I  be  OX  ERR  GOTO  at 
line  610  is  neccs.sary  when  using  this  patch  because, 
without  it,  if  a  disk  error  is  encountered,  the  pro- 
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gram  would  lircak  wilhout  restoring  the  original  struction  that  normally  stops  the  disk  motor  with 

values  and  turning  off  the  motor.  Notice  that  the  an  Rl'S  instruction.  This  tricks  the  DOS  into  think- 

ONERR  GOTO  routine  at  hne  950  insures  that  the  ing  that  it  turned  off  the  motor. 

original  will  be  restored  due  to  a  disk  error  of  some  . 

type. 

Assembly  Language  Notes  no  te:  i  wish  u>  give  special  tiumks  u>  Mr.  k.  i..  uidion 

What  this  routine  does  is  replace  an  LDA  ,X  in-  for  ihe  inloi  niation  to  nuike  this  program  possible. 


:L00   REM    MOTOR  CONTROL  HEMO  BY  BILL  MARTIN 

110  : 

120   TEXT  :  HOME  J  PRINT  :0*  =  'DOS  MOTOR  CONTROL  nEMO"t  GOSUB  97 

O:  PRINT  ;0$  =  "BY  BILL  MARTIN" t  GOBUB  970 
130  0$  ==  " "J  GOSUB  970:  POKE 

34f5;  HOME 
140  D*  =   CHR$  (4):  PRINT  B^fMON  IfOfC" 
150  : 
160  n  =  2001  REM     VARIABLE  'D'  IS  LOOP  DELAY  TO  SIMULATE  INPUT 

DATA  PROCESSING 
170  : 

130  T$  =  ■ABCDEFGHIJKLMNOPQRSTUVWXYZ' 
190   REM     SAVE  T*  100  TIMES 

200  : 

210   HOME  :  PRINT  "PRESS  A  KEY  TO  SAME  'TEST'  FILE,."?:  CALL   -  7 

56;  PRINT  ;  HOME 
220  0$  =  "SAVING  'TEST'  FILE":  GOSUB  970J0*  =  " --— 

••  GOSUB  970 J  POKE  34»8I  HOME 

230  : 

240  PRINT  D$?"OPEN  TEST" 

250  PRINT  Dt? "DELETE  TEST" 

260  PRINT 

270  PRINT  D$?"OPEN  TEST" 

280  PRINT  D$; "WRITE  TEST" 

290  FOR  N  =  1  TO  lOOJ  PRINT  T$;  NEXT 

300  PRINT  D$r "CLOSE" 

310  : 

320   REM   READ  BACK  NORMAL 

330  : 

340   REM   TAKES  ABOUT  51  SECONDS 

350  : 

360   HOME  :  PRINT  "PRESS  A  KEY  TO  READ  'TEST'  FILE  NORMAL" ft  CALL 

-  756 J  PRINT  :  HOME 
370   POKE  34f5J  HOME  :0*  =  "READING  'TEST'  FILE  -  NORMAL":  GOSUB 

970:0*  ^  " ■:  GOSUB  970:  POKE 

34f8t    HOME 
380  : 

390   PRINT  D*f"OPEN  TEST" 
400   PRINT  D*?"READ  TEST" 
410   FOR  N  =  1  TO  100 
420   INPUT  ""fT* 
430  : 

440   REM   SIMULATE  PROCESSING  INPUT  DATA 
450   FOR  C  =  1  TO  DI  NEXT  C 
460  : 

470   NEXT  N 
480   PRINT  D$y "CLOSE" 
490  : 
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16K  RAM  EXPANSION  BOARD 
FOR  THE  APPLE  II*  <  195.00 


The  Andromeda  i6K  RAM  Expansion  Board 
allows  your  Apple  to  use  RAM  memory  in  place 
of  Che  BASIC  Language  ROMs  giving  you  up 
to  64K  of  programmable  memory.  Separate 
Applesoft*  or  Integer  BASIC  ROM  cards  are  no 
longer  needed.  The  I6K  RAM  Expansion  Board 
works  with  the  Microsoft  Z-80  card,  Visicalc. 
DOS  3-3,  Pascal,  Fortran,  Pilot,  and  other 
software.  A  switch  on  the  card  selects  either 
the  RAM  language  or  the  mainboard  ROMs 
when  you  reset  your  Apple. 

The  Andromeda  I6K  RAM  Expansion 
Board  has  a  proven  record  for  reliability  with 
thousands  of  satisfied  customers. 


Now  with  One  Year  Warranty. 

•Apple  II  and  Applesoft  are  trademarks. 

AlOnOMEDA 

n 


INCORPORATED 

P.O.  Box  19144 
Greensboro,  NC.  27410 
919  852-1482 


Distributed  By: 
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500   F'RINT  ;  PRINT  "NORMAL  READ  COMPLETE":  PRINT   CHRHi  (.7)1    PRINT 

5:1.0   POKE  34y5:  HOME  ^0$  -  "READIN(3  'TEST'  FILE  ■■■■  IMPROVEIi"J  GOSUB 

9  7  0  ;  0  $  ^^  " - - - - ■ - " °  '  G  0  S  LJ  B  9  7  0  J  F'  0  K  E 

34.8:  HOME 

520   PRINT  "PRESS  A  KEY  TO  READ  WITH  MOTOR  CONTROL"?:  CALL   -  7'56 
i    PRINT  :  PRINT 

530  ; 

540  : 

550   REM   READ  WITH  MOTOR  CONTROL 

560  : 

570   REM   TAKES  ONLY  41.5  SECONDS  WITH  MOTOR  PATCH  ACTIUE 

580  * 

590  *REM    IMPORTANT  TO  USE  'ON  ERR  GOTO'  ! 

600  ; 

610  ONERR   GOTO  930 

620  : 

630  GOSUB  820 :  REM   SET  MOTOR  CONTROL  PATCH 

640  ; 

650  PRINT  D$;"OPEN  TEST" 

660  PRINT  D$r"READ  TEST" 

670  FOR  N  -  1  TO  100 

680  INPUT  ■"fTt 

690  : 

700  REM   SIMULATE  PROCESSING  INPUT  DATA 

710  FOR  C  =  1  TO  D:  NEXT  C 

720  ; 

730  NEXT  N 

740  PRINT  D$ J "CLOSE' 

750  : 

760  PRINT  X    PRINT  "IMPRO>^ED  READ  COMPLETE":  PRINT   CHR$  <7):  PRINT 

770  PRINT  D*; "DELETE  TEST" 

780  POKE  216!'0:  REM   DON'T  NEED  ONERR  GOTO  NOW 

790  GOSUB  870 :  REM   RESTORE  NORMAL  DOS 

800  HOME  :  PRINT  "TEST  COMPLETE.,..*;  TEXT  :  END 

810  : 

820   REM   SET  MOTOR  PATCH  HERE 

830  : 

340   IF   PEEK  (  -■  16834)  ■=  189  THEN   POKE   -  16834^96;  REM   DOS  3 

.2.1  (CHANGE  -■  16834  TO  -16819  FOR  DOS  3.3) 
850   RETURN 
■860  ; 

870   REM   RESTORE  MOTOR  PATCH  HERE 
880  : 
890   IF   PEEK  (  -  16834)  -  96  THEN   POKE   ■-  168341-189:  REM   RESTO 

RE  DOS  3.2,1  ORIGIONAL  UALUE  (CHANGE  •-16834  TO  -16819  FOR  DO 

S  3.3) 
900   POKE   -  16152y0:  REM   TURN  MOTOR  OFF 
910   RETURN 
920  : 

930   REM   ON  ERR  ROUTINE 
940  : 
950   GOSUB  870:  REM   SHOULD  RESTORE  ORIGIONAL  DOS  VALUES  AND  STOP 

MOTOR 
960   POKE  216, O;  HOME  :  VTAB  51  PRINT  "DISK  ERROR";  PRINT  ;  PRINT 

"PRESS  ANY  KEY  TO  TRY  AGAIN.,  "j;  CALL    ■  756;  PRINT  :  GOTO 

550 

970   HTAB  20  -   LEN  (0$)  /  2:  PRINT  0$:  RETURN  :  REM   CENTERING  R 
OUTINE  ff^ 
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Bugs  in  your  Apple? 

DDT 

Disco-Tech's  Disc  Drive  Timer  program 

zaps  disc  drive  problems! 


COflfiECT 
SLOW  300 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


AnaiiizE  disc  drive  motor  speed  on  a  routine  basis  with 
an  adjustable  real-time  speedometer.  Accurate  to  one- 
icnth  of  one  r.p.m.  out  of  300  r.p.m. 
Fine-tune  disc  drive  motor  speed  yourself.  All  you  need 
is  DDT,  two  screwdrivers,  and  five  minutes'  time. 


$29 


95 


Engineering      Business 
Architecture     Utilities 
Suncying 


Also  available  for  TRS-80  Model  1. 

To  order  or  for  more  information, 
write  or  call 


microcomputer 
products 
iT.M.  a  division  of 

Morton  Technologies,  Inc. 

600  B  Strcfl 

P.O.  Bon  11129  •  Sania  Rosa,  CA  95406 

707/523-1600 

•••••••••••••••• 


APPLESCOPE 

DIGITAL  STORAGE  OSCILLOSCOPE 

Interface  for  the  Apple  II  Computer 


The  APPLE  SCOPE  system  combines  two  high  speed  ana  log 
10  digital  converters  and  a  digital  control  board  with  ihehigh 
resolution  graphics  capabilities  ol  the  Apple  II  cornpuler  to 
create  a  digital  storage  oscilloscope- Signal  (race  parameters 
are  entered  through  the  keyboard  to  operational  software 
provided  in  PROM  on  the  Dl  control  board. 

■  DC  to  3  5  Mhz  sample  rate  with  1 024  byte  buller  memory 

•  Pretrigger  Viewing  up  lo  1020  Samples 
•Programmable  Scale  Select 
•Continuous  and  Single  Sweep  Modes 
•Single  or  Dual  Channel  Trace 

•  Greater  than  or  less  than  trigger  threshold  detection 

Price  for  the  two  board  Applescope  system  is  S595 


For  iulher  inlormallon  contact 


Dealer  inquiries  Invited 


RC  ELECTRONICS  INC. 

7265  Tuolumne  Street 
Goleta,  CA  93117 
(805)  968-6614 


IF  YOUR  PRINTER  HAS  GRAPHICS  CAPABILITY.  .  . 


WHEN  YOU  NEED  GRAPHICS  USABILITY 


YOU  NEED  GRAPHTRIX" 


■  The  first  Multi-Printer  graphics  screen  dump  tor  the  Apple  II  triat  can  be 
called  from  VOUR  Applesoft  prograrn.  Specify  Magnification,  Normal/Inverse. 
Centering.  Hi-Res  Page.  Hi  and  Lo  Crop  Marks,  and  Title  jn  one  simple  pro- 
gram line, 

'     The  first  text  formatting  and  printing  prograrm  lor  the  Apple  II  to  include  a 
grapflfC  call  cornmand  or  automatic  foolnote  formatting   Formats  and  Chap- 
ters text  files  generated  by  trie  Apple  Wnier, 
'    The  only  software  package  tnat  lets  your  Apple  II  output  graphics  to  ALL 

the  following  printers;  ANADEX9000j9001  95DD'95ai.  EPSON  MX-70'MX.8D.' 
MX-lOO,  IDS  440GM45G"t60G'560Q.  CENTRONICS  739.  MPI  SSG.  SILEN- 
TVPE 


ASK  YOUR  APPLE  DEALER  FOR.  .  , 


FROM  DATA  TRANSFORMS  INC     THE  GRAPHIC  LEADER 

QFIAPHTBDi    i  H  iransmarii  ol  Drtta  Traiiloim^,  Inc     a  efinnion  ol  Sfaiarrlftlica  Int 

Appll  II  iftd  A&pW  Wfilar  iiv  Ttwumark*  d!  Appis  Ccrrpuloi  Ine 

*  CapV'-O'i'l  iMI  0«ia  Tianalcurrvi  Inc    906  £  f-ftn  A«*    Dcnywr,  Co  BOf  ia  t3Cl>-?;;-fl774 


YOU'RE  OUR  PATIENT... 


MEDICAL  & 
DENTAL  SYSTEMS 


Appointments 
Master  Records 
Private  Billing 
ADA  or  AMA 
Claim  Preparation 
Diagnostic  and 
Treatment  Records 
Recall  and  more 


•  Apple  H    •  TRS-80    •  Apple  /// 

CHARLES  MANN  &  ASSOCIATES 

Micro  Software  Division 

55722  Santa  Fe  Trail 

Yucca  Valley,  CA.  92284 

(714)  365-9718 
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Interfacing 
The  Apple  To 
6500  Family 
Peripherals 

David  Paul  and  James  WIsman 
Department  of  Chemistry 
University  of  Arkansas 
Fayetteville,  AR 

It  lias  been  stated  previously  that  6500  peripheral 
chips  (6522,  6551,  etc.)  accessed  from  the  Apple  II 
peripheral  bus  must  undergo  complete  address 
decoding.  This  restilts  from  the  fad  that  6500 
chips  require  stable  address  and  chip  .select  lines 
180  nanoseconds  before  the  positive  edge  of  the  $2 
clock  ( 1).  In  diis  paper,  a  simple  delay  circuit  allows 
use  of  the  Apple  device  select  lines  to  avoid  tlie 
complexity  of  full  address  decoding. 

Initially,  a  test  program  was  ^^■rittcn  to  explore 
the  timing  between  $0  and  device  .select  on  the 
Apple  II  peripheral  bus.  The  test  program  was  as 
follows; 

0300  AD       BO        CO        over      LDA  slot  address 
0303  4C       00        03  j  MP  over 

This   simple    program   produces   continuous    low 
going  pulses  on  the  address  device  select  line. 
Observation  via  dual  channel  oscilloscope  showed 
the  relationship  between  Apple  periplieral  bus 
lines,  device  select,  and  f  0.  iMgure  1  illustrates  why 
6500  family  chips  have  difficulty  working  with  the 
Apple  II  peripheral  bus  using  the  device  select 
lines.  Note  that  the  falling  edge  of  device  select 
corresponds  with  the  rising  edge  of  $0.  The  device 
select  line  represents  the  address  decode  of  the 
high  order  address  lines  that  have  been  logically 
ANDed  with  $0.  For  the  6500  family,  address  lines 
must  be  stable  T80  nanoseconds  before  the  positive 
transition  of  the  $2  clock  line  (2).  (The  $2  of  6522 
is$0  from  the  Apple  II  Peripheral  Bus.)  Figure  1 
shows  absence  of  the  needed  delay.  Fhe  solution 
calls  for  development  of  circuitry  to  delay  the 
positive  edge  of  |i0,  making  the  device  select  line 
useful. 

A  positive  edge  delay  circuit  is  shown  in  Figme 
2,  with  a  corresponding  timing  diagram.  Figure  3. 
In  the  resulting  output  waveform,  the  positive 
edge  has  been  delayed  several  nanoseconds.  The 
basic  concept  of  the  delay  circuit  centers  around 
the  voltage  required  to  trigger  a  TTL  gate.  For  the 
74LS08  AND  gate,  potentials  greater  than  a  thresh- 
old of  I.O  volts  are  considered  to  be  logical  "highs." 


Rationalization  for  the  delay  circuit  is  as  follows. 
When  the  input  goes  low,  the  output  of  the  first 
AND  gate  (Pin  S)  goes  low:  the  diode  is  forward 
biased,  discharging  the  capacitor  so  that  both  inputs 
to  the  second  AND  gate  are  low,  resulting  in  a  low 
output.  When  the  input  ri.ses  high,  the  output  of 
the  first  AND  gate  goes  higli  lo  reveise  bias  the 
diode.  Current  is  then  in  the  RC  network  charging 
the  capacitor.  The  voltage  across  the  capacitor  rises 
until  the  l.OV  threshold  level  is  reached.  At  this 
potential,  the  second  AND  gate  recognizes  the 
voltage  level  as  a  high  (Pin  5),  changing  the  state  ol 
the  output. 

The  magnitude  of  the  delay  can  be  adjusted 
by  changing  the  value  of  the  RC  time  constant. 
The  voltage  drop  across  the  capacitor  (V  i  1 1 )  can 
be  expressed  by: 

V-m.  =  Vd-e-^"^) 
where:    V- the  TTL  high  (4.0V) 
t  -  time 
RC  -  resistor  and  capacitor  values. 

Rearranging,  this  equadon  takes  the  form: 

'delay  =  [-R  1N(1-^'TTL)]C 
where:    'delay  -  the  rising  edge  delay 

^TTL  -  threshold  voltage  1 .0  V 

^TTL 
V 

Therefore,  for  a  constant  resistance  R,  the  amount 
of  delay  is  proportional  lo  the  size  of  the  capacitor 
(3).  For  example,  for  R=  1 .5krv  and  C  =  3:50pf,  the 
predicted  delay  would  be  140  nanosccotids,  which 
agrees  with  that  obtained  experimentally.  The 
upper  limit  of  the  delay  results  from  an  RC  time 
constant  that  wilt  not  allow  the  capacitor  to  reach  the 
1  .OV  threshold  during  the  1/2  cycle  time  of  ^  500 
nanoseconds.  For  R  =  .5k/v,  the  maximum  capaci- 
tor size  is  abt)ut  2000pf, 

Advantages  of  this  circuit  are:  1 )  a  TTL  level 
signal  results,   2)  the  falling  or  trailing  edge  is 
unaffected,  and   3)  inexpensive  and  simple  to 
incorporate  into  existing  peripheral  design. 

Implementation  of  delay  circuit  utilizing  a 
6500  family  peripheral  is  shown  in  Figiue  4.  A 
6522  VIA  was  chosen  to  lest  the  applicability  of  the 
delay  circuit.  A  simple  inspection  of  memory 
through  the  Apple  monitor  can  determine  if  the 
6522  registers  are  communicating  with  the  Apple, 
Simple  software  routines  to  define  data  direction, 
to  read  and  write  data  lo  both  8  bit  ports,  and  to  set 
and  decremeni  timers  were  used  to  determine  that 
the  6522  was  fully  functional  when  using  the  delay 
circuit.  All  features  of  the  6522  ai'e  non-functional 
with  no  positive  edge  delay  of  $0. 

Even  though  all  6500  family  chips  hdvc  not 
been  tested,  the  authors  presume  that  this  delay 
technique  is  applicable  to  all  65XX  pei  ipheral 
devices.  This  investigation  has  revealed  one  excep- 
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PROGRAMS  USTEO  BELOW  ARE  ON  DISK: 


Sabotage 

HIRESSoccw  

Pulsar  II 

Orbilron 

Autobahn   

Gamma  Goblins 

E  PYX  (Automated  Simulations)  SPECIAL  — 

While  they  last:  Ryn/Morloc/Rigel  all  three 

Galaxy  Wars 

Super  Scnbe  

Galactic  Empire ^^ 

Galactic  Trader  jlC^  .. 

Galactic  Revolution ^c^    

DBMaslBf    jVfr    . 


Aristotle  s  Apple 

Micro  Memo 

The  Data  Factory 

Mission  Asteroid  . . 
Galactic  Attack..    < 

Wizardry i 

Bright  Pen 

Star  Mines   

PFS  (Personal  Filing  System)  

PFS;  Report 

Warp  Factor 

Vinyl  holders  for  20  disks  in 

beautiful  deluxe  padded  binder 

DOS  Tool  Kit  

Microsoft  Adventure  

Olympic  Decathlon  

Compu-Math:  Arithmetic   

CRAE2.0  

MCAT2.0 

Cartels  and  Cutthroats  

Operation  Apocalypse  

Torpedo  Fire 

Tank  Attack  

Modifiable  Database  1) 

TG  Game  Paddles - 

TG  Joy  Stick 

The  Tarlurian , . 

The  Prisoner 

The  Wizard  &  The  Princess , . . 

Flight  Simulator  (disk) 

Star  Cruiser   

Space  Album  .  - 

Odyssey  : 

Micro  League  Baseball 

Sargon  II 

Program  Line  Editor  

Space  Eggs 

Mystery  House  m  Frencti 

Z-80  Sottcard 

VideK  80-Col  Board 

3D  Super  Graphics 

Compu-Math  I  or  11 

HI-RES  Cribbage 

Phantom  Five 

Star  Gazer's  Guide  

Lords  of  Karma   

Apple  PIE  &  Formatter  (Reg.  $129.95)  

The  Book  of  Software 

Versa  Wnier  Expansion  Pac-I  

The  Linguist  

Apple  II  Users  Guide 

Oh  Shoot! - 


.$24  95  noi. 
$29.95  nm 
$29  95  nw 
$29  9S  now 
S29  95  now 
S29  95  mm 


Serendipity  Statistics  or  Gradebook 

Bridge  Partner  (disk) 

ABM  (Muse) 


Dala  Plot  (Muse)  

Computer  Conflict 

Computer  Air  Combat 

The  temple  o!  Apshai 

Super-Textll  .     

Magic  Window  - _ji-.«— 

Fleguest   ^ifT 

Space  Raiders        o*      

Thinker      .    .    ^ffi 

Super  Kram  

Savage  island  I  (disk)  . 

Savage  island  II  (disk)     , , 

Thrilogy 

Zork 

Howardsoft  Real  Estate  Analyzer  . 

Super  Disk  Copy-Sensible 

Faslgammon  

Astro  Apple 

Akalabeth  


.  £24.95  nim 

S  129.95  iw» 

S24  95  nom 

.  S24  95  now 

S24  95  no 

S229  00now 

.  .£34.99  nM 
.  .$39.95  now 
$150.00  rww 
..$19.95  now 
.  £29.95  now 
.  £39.95  now 
.  £49.95  now 
.  £29  95  now 
.  £95.00  now 
£95.00  now 
.  .£39.95  now 


•ai.3* 

•ai.» 

t1««.S9 
f3«.«« 
*3S.M 

tlM.M 
tIT.M 
»U.S« 

tu.3« 


tia.** 

-  £75.00  now  «••.•• 

.  £29.95  now  tM.M 

.  .£24.95  now  tSI.M 

.  £49.95  now  $*•.«> 

.  £24.95  now  (31.9* 

..£19.95  now  tIT.M 

.  £39.95  now  t33.M 

.  £59.95  now  tSA.9* 

.  £59.95  now  •*•.«« 

.  .£20.00  now  •!•.«« 

$150  OO  now  SI3Tj«9 

.  $39.95  now  f33.M 

.  .$59.95  now  tSa.«« 

.  .£24.95  now  tai.W 

-  $29.95  now  ta«.«« 
,  $32.95  now  t3a.M 
.  $34.95  now  t3«.S* 
.  $24  95  now  f3«.*9 
.  $39.95  now  t34.S* 
.  $29.95  now  t3S.S* 

-  $24.95  now  fSS.** 

.  $34.95  WW  tn.n 

.  .£40.00  now  «3«.«« 

.  $29  95  now  93S.3* 

•».«« 

$349  00  now  Sa«t.M 

$350.00  now  ta»t. 

.  .$39.95  now  $3S.M 
..$40.00  now  «a4ea. 
.  .$24.95  now  $ai.«« 
.  .$29.35  now  9aS..«« 
.  S30  00  WW  $as.3« 
.  .$20  00iK>w  t1*.M 
Special  $••.•• 

$19  95  now  tlV.M 

.  $39.95  now  f  33.M 

$40  00  now  $a3.M 

.  $14.95  now  tia.M 

$■*.#« 

.5169  00  no-  (143.S* 

$24  95  now  $ai.1« 

$24  95  now  $aa^t 

$59  95  now  $33.** 

$39.95  now  $3S.«« 

$59.95  now  SSa.M 

.$39.95  now  •33.tS 

$150.00  now  $iaa.9« 

.£99  95  now  $«9.a« 

$22500  now  fl«1.19 

$29  95  now  $39.3* 

$495  00  now  t«3«.«« 

$175  00  now  t1««.M 

S20  95  now  »1T.« 

$20,95  now  flT.T* 

$24.95  now  $31.1t 

£39  95  now  *33.M 

£150  00  now  $ia*.9« 

£30  00  now  $33^* 

.  $24  95  now  »ai.a« 

.  £20.00  now  41T.4S 
.  $34.95  now      tn.** 


.■■ialerL.,i;i;  u;  VISA  ilncluae  card 
»  ano  expiralion  aaiei  California  residenis 
ada  6'---  lax  include  52  00  lor  posiage 
Foreign  and  hardware  e«ira  Send  for  free 
cflttiiog  Puces  subject  10  change 
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:appkz' 


SOFTWARE 


/^  APPLE  11*  ^V 

/  SOFTWARE  FROM  \ 

i»a^VERSOFT 


PEGASUS 

id  PASCAL  baseij  data  base  system) 

PEGASUS  — is  a  filing  and  retrieval  system  using  the 
PASCAL  programming  language  providing  a  general 
means  for  storing  data  in  an  orderly  fashion.  PASCAL 
code  runs  three  to  five  times  faster  than  BASIC  code 
designed  for  a  similar  application. 

Data  stored  in  the  PEGASUS  data  base  may  be 
modified,  retrieved,  and  formatted  into  convenient 
reports.  Three  types  of  data  are  supported:  character, 
real,  and  integer.  Each  PEGASUS  data  base  record  may 
contain  up  to  20  fields. 

Da  fa  may  be  entered  either  inleradively  from  the  con- 
sole or  as  a  batch  from  a  text  file.  Records  may  be 
modified  after  they  have  been  entered  or  deleted  from 
the  data  base  entirety.  PEGASUS  may  also  be  used  to 
select  groups  of  records  based  on  the  values  of  one  or 
more  fields.  Output  may  be  to  the  CRT  screen,  a  printer 
or  a  text  file.  Thus.  PEGASUS  may  be  used  to  create 
printed  reports,  examine  data  on-line,  or  interface  with 
the  input  or  output  of  other  PASCAL  programs.  Re- 
quirements; Apple  II,  Plus,  or  III  and  two  5'/*"  disk  drives. 
Or    an    8"    or    Winchester    type    drive.    USCD    Pascal 

Language  System 

5V.-  Disk  Only/Si 99.95 

INCOME  STATEMENT  SYSTEM 

INCOME  STATEMENT  SYSTEM-(Summarized  Reports 
including  Budget  Figures  Based  on  Super  Ctieckbook  III 
transactions.)  — An  excellent  program  complement  to 
SUPER  CHECKBOOK  III.  The  system  provides  for  up  to 
100  income  and  expense  codes.  For  eacti  code  the 
system  maintains  a  total  for  ttie  current  month,  current 
budget,  current  year-to-date,  and  three  prior  year-to- 
dates.  Income  codes  may  have  up  to  six  corresponding 
expense  codes.  A  "sort  code"  feature  allows  account 
codes  to  print  in  a  user  defined  sequence. 

Updates  to  the  accounts  include  current  month,  end-of- 
monlh,  and  end-of-year.  Gross  and  Net  Income 
Statements  may  be  printed  in  either  account  code  or 
sort  code  sequence.  The  Account  f^flaster  File  List  may 
be  printed  by  sort  code,  account  code,  or  alphabetically 
by  account  name.  Detailed  transactions  for  each  code 
are  printed  and  totaled,  one  code  per  page,  in  code 
number  order. 

This  system  is  designed  to  run  in  conjunction  with  the 
SUPER  CHECKBOOK  HI  program  described  below.  Re- 
quirements: 48K.  two  disk  drives,  printer  card,  Applesoft 

Disk  Only/$49.95 

SUPER  CHECKBOOK  III 

SUPER  CHECKBOOK  III- A  vasf'y  improved  version  of 
our  popular  selling  program.  With  new  features  such  as: 
simplified  but  powerful  transaction  entry  and  modifica- 
tion routines,  new  reconciiiatton  routines,  additional 
features  such  as  30  percent  increase  in  the  total  number 
of  checks  bandied,  posting  of  interest  from  interest 
bearing  checking  accounts,  automatic  telier  transac- 
tions, bullet  proof  error  handling,  and  smart  disk 
routines.  Plus  the  program  still  contains  the  options  of 
bar  graphs,  sorting,  activities,  and  account  status.  See 
INCOME  STATEIVIENT  SYSTEM  described  above. 

Disk  Only/Applesoft  S49.95 

Dealer  Inquiries  Invited 

Visa  and  MaslerCaid.  Check  oi  Money  Ordei  include  12.00  loi  shipping  and 

handling  COD  $2  00  addiiionai 

•Apple  II  and  Applesoii  are  'egisiered  IrademaiKsoi  APPLE  COMPUTER  iNC 

Fai/VERSOFT 


Order  by  Phone  (209)  992-541 1 


V  pn 


p.  O.  BOX  157 
PITMAN,  NEW  JERSEY    080 
(609)  589-5500 


iOllJ 
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tion  to  ihc  $0  delay  rcquiremenr.  Tlie  6520  PIA 
will  tunclioti  properly  when  connected  difeclly  to 
the  Apple  ft)  and  device  select  lines. 

In  simimary,  the  delay  of  the  positive  edge  of 
$0  from  the  Apple  peripheral  Ihis  resnlts  in  simpler 
interfacing  with  the  6500  family.  Eliminating  full 
address  decoding  utilizes  slot  independence  of 
peripheral  cards  that  are  less  expensive  and  easier 
to  construct. 

References 

1.  Dc  lout;.  Marvin  C;.  COMPUTE!,  :1,  #:i.  pg.  142 

2.  Rockwell  D;ilM  Shed  Document  NO:  29000  D47,  Rtvisioii, 
2,Juiio  U)79. 

3.  DieffiKlctl'tT,  A.  James;  Pfinciplcs  of  Klectrunit  Jiistrn- 
nieiuatioii.  2nd  Eel.  \V.  B.  Sanders;  Co.  1979. 
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AIM  65-8K  '' "^ 


SYSTEM 

PERIPHERALS 

P.O.  Box  971,  Dept.  C. 

Troy,  Ml  48099 


MEMORY 

*  Plugs  directly  onto  AIM-65  memory  expansion 
blade. 

*  Positions  neatly  under  AIM-6S  allowing  use 
o(  available  enclosures. 

*  Expansion  blade  provided  for  further  expansion. 

*  +5  wolls  supplied  by  host  Altvl-6S. 

*  8K  memory  board  draws  only  200  ma. 

*  Two  separately  addressable  4K  blocks, 

*  KIM-1  compatibie. 


MEM  4:     SK  memory  board. 

4K  RAM  chips S109.00 

MEM  8;    8K  memory  board, 

8K  RAM  chips S169.00 

RAM  4:     4K  RAM  chips  to  upgrade 

MEM  4  (oSK S  69.00 

Full  documentation  kit S     1.00 


ELEMENTABY  SCHOOL  MATH  PROGRAMS 

Apple  II  or  lll32Kand  Up, 
Volume  I:  Mult.  Tables  —  Primary  Math 
Volume  II:  Middle  &  Adv.  Elem.  Math 
Volume  III:  Fractions,  Decimals,  and  Percents. 
Grade  levels  1  st  fhru  9th 

A!l  programs  are  add,  sub.,  mult.  &  div  All  are  correcled, 
graded,  and  have  both  visual  and  auditory  rewards 

Disks:  $1 5. /volume;  Ail  3  $40.00. 
Cassettes:  SI  0.00;  AN  3  $25.00 

PIPES  COMPUTER  SOFTWARE 

ROUTE  1,  BOX  384 

MURPHY,  NC   28906 

Send  Check,  l^oney  order  or  P  O. 
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A  technical  manual  by  Don  Worth  and  Pieter  Lechner 

Become  an  e«perl  on  the  intricacies  of  Apple's  DOS  (Dish  Operating  System|  BENEATH 
APPtE  DOS  IS  the  perlecl  companion  lo  Apple's  DOS  3  3  Manual  Containing  eight 
chapters,  three  appenrtices.  J  glossary,  an  mdei,  and  over  160'  pages,  ttiis  manual  will 
serve  to  completely  till  in  the  many  gaps  lelt  by  Apple  s  DOS  3,3  Manual  Written  for 
Apple  users  with  DOS  3,3,  3.2  or  earlier  versions,  any  Apple  disk  user  would  welcome 
having  this  carefully  written  manual  at  his  fingertips 
LEARN 

•  How  DOS  3  3  differs  from  olhei  DOS  versions 

•  How  disks  are  protected 

•  How  to  reconstruct  a  damaged  diskette  CATALOG 

•  How  tracks  are  formatted. 

•  How  to  use  the  disk  directly,  without  DOS 

•  How  to  call  DOS's  file  manager 

•  How  every  routine  in  DOS  works 

•  How  to  customize  DOS  to  your  needs 

•  How  to  overcome  DISK  I/O  ERRORS 

•  About  the  "secret"  lile  types  —  S  and  R 

INCLUDES 

•  Large  quantities  ot  encellent  diagoms  and  tables, 

•  Source  listings  of  useful  disk  utilities, 

•  Glossary  of  over  ISO  technical  terms, 

•  E»hausiive  description  of  DOS  program  logic 

•  Handy  reference  card, 

•  Useful  patches  to  DOS 

•  Many  programming  examples 


A  DETAILED 
LOOK  AT  DOS 


Book  -  $19.95 


QUTlLny  SOFTW71R6 

6660  Reseda  Blvd    Suite  105  fJesedO,  CA91335 
(213)344h65W 


CALL  OR  WRITE  FOR  OUR  CATALOG  OF  SOFTWARE 

PROGRAMS  FOR  THE  APPLE  II  AND  APPLE  II  PLUS* 

WHERE  TO  GET  IT:  Call  us  tor  the  name  of  the  Quality  Software  dealer  nearest  you.  If 
necessary  you  may  order  directly  Irom  us  Mastercard  and  Visa  cardholders  may  place 
ordeis  by  telephone  Or  mail  in  your  check  or  bankcard  number  California  residents 
add  fi  sales  tan  SHIPPING  CHARGES:  Within  Nortli  America  orders  must  include 
Jl,50  lor  first  class  shipping  and  handling  Outside  North  America  the  charge  lor 
airmail  shippinc  and  handling  is  $5  00  Pay  m  U,S,  currency. 

*A[*[>I.'  II  rinil  Anjilt-  II  f'!!*,  ,ife  Ir^ileni^irk',  nl  Anril"^  ComDuTt'J   Inr 


A  Cassette 
Tape  Monitor 
For  The  Apple 

Jim  Lowell 
Whitehouse  Station,  NJ 

"Type  LOAD;  do  nol  press  RETURN  \v\.  Rriiio\c 
ihc  \i\ng  IVom  the  cai  plioiif  j;i(  k  ol  llii'  tape  fee  <>r- 
chv.  Press  llie  PLA\'  htiiioii  on  ihe  tecordef  aiul 
atlvance  ihc  tape  iiiilil  vou  ht'ai'  Llie  Icadef  tone. 
Slop  die  leeorder  and  leplare  the  plLijj,  in  the  eaf- 
photie  jiii'k.  Siari  ilu'  lapr.  and  itiiiiu'diaich  ))rrss 
RF.ILRN." 

The  Tape  Monitor 

To  most  tapc--recoi-dcr-hased  APPLE  t'oiiipulrr 
users,  tluMoniplex  iiisii  ti(  lions  aliove  ate  a  source 
of  eoiuinLied  aiiuoyaiice  aud  (itistralioti.  Foi'lti- 
natcly,  ihey  arc  also  Litinecessary. 

Tlie  lape  moniior  unit  described  in  itiis  arlicle 
cliininaies  the  need  lo  remo\c-  the  plut;  Iroiii  the 
earphone  jaek  and  siin]iiiries  tlie  lajie  ioadiiit;' 
instriieiions  lo:  '"I'vpe  LOAD;  do  not  ])ress 
RL  I  URN  yel.  Press  ihe  PLA\'  l)Littoti  on  ihe  lape 
recorder.  When  you  hear  the  leader  lone,  press 
RKTURN." 


For  ahoiti  one  h(nn''s  work  and  one-hal(  the 
cost  o(  a  good  Lape  pro<^'rani  (ahoul  Slli.OO),  \'oii 
can  i>Liild  a  lape  nioniior  unit  for  \()iir  APPLK.  Fo 
.simplify  the  construcdon  process,  I  have  included 
a  set  of  icniplalcs  lo  locale  the  rec]uired  mounling 
holes  and  holh  a  schemalic  diagraiu  (lor  those  of 
\()ii  who  are  eleclrically  inclined)  and  a  wiring 
(hagi  am  {lor  those  of  \(hi  who  aren't). 

Using  Tlie  Monitor 

L'se  of  the  monitor  unit  has  .several  advantages 
over  ihe  removc-the-|3lug  method  of  tape  loafiing: 

•  It  simpliiles  liie  loading  procedure. 

•  It  allows  the  user  to  listen  lo  the  lape  a.s  it  is 
loaded. 

•  It  eliminales  the  necfl  to  change  the  lajie  le- 
corder  volume  conlrol  sellitig  lo  tivoid  dis- 
lurl>ing  oiliers  wiiile  listening  lo  die  leadei 
njiie. 

•  Ii  1  educes  ihe  wear  and  Icar  on  the  earphone 
jack  o(  ttie  recorder  and  the  mini-|)lug  of  die 
computer  comiecling  table. 

Fo  use  the  monitor  for  the  First  lime,  connect  the 
cord  from  the  laj)!'  /»  jack  of  die  APPLE  lo  die 
mini-jackoi  die  moniior.  Then,  insert  the  mini-]>lug 
of  the  mcmitor  inlo  die  earphone  jack  of  die  tape 
recordei .  i^ii  a  la]je  program  into  the  machine  and 
press  PLAY.  Adjust  ihe  volume  conlrol  on  ihe 
monitor  (don't  change  the  setting  on  the  recorder 
vel)  until  it  is  at  the  clesired  level.  Now,  rewind  the 
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lapc  and  go  through  the  following  loading  steps: 

•  'I'vpc  LOAD  without  hitting  leiui  ii. 

•  Start  the  tape. 

•  When  \  ou  hear  the  leader  lone,  liit 
RETURN. 

•  When  the  eursor  re-appears,  rewind  the 
tape. 

If  the  tape  fails  to  load  properly,  the  problem 
could  be  that  the  speaker  in  the  monitor  is  drawing 
some  of  the  required  signal  away  from  the  computer 
(this  lias  never  been  a  problem  with  my  Panasonic 
recorder  —  I  load  most  tapes  al  a  volinne  selling  of 
"4").  If  the  problem  occtus,  however,  turn  the 
recorder  \-olinne  up  a  notch  or  two  —  that  should 
fix  it. 

Building  The  Monitor 

The  parls  list  below  uses  mostly  Radio  Shack  com- 
ponents because  they  are  widely  available:  any 
comparable  parts  will  do. 

Here  are  my  suggested  steps  for  building  the 
monitor. 

1.  Using  the  icmplales,  locate  and  drill  all 
holes  in  both  the  top  and  case. 

2.  Fasten  all  the  proper  ])arts  to  the  top  of  the 
project  case  (i.e.  everything  but  the  mini-jack, 
mini-plug,  control  knob,  ;iiul  cord),  lie  sure 


LOGICAL  SOFTWARE,  INC. 

announces: 

MAIL  EXPRESS 

A  NEW  MAIL  LIST  UTILITY  FOR  THE  APPLE  II, 

—  Up  to  2,200  Names  per  File 

—  Soil  by  Company  Name,   Customer  Name, 
City,  State  Zip 

—  Prints  Return  Addresses 

—  Merge  up  to  16  Files 

—  Easy  User  Definable  Codes  for  City,  State  and 
Zip  to  Save  Time  and  Disk  Space 

This  is  an  easy  to  use  professional  quality  mall 
list  able  to  handle  large  or  small  files. 

Introductory  Price  $49.95 
$2.IX]  Postage  &  Handling 


Logical  Software,  Inc. 
P.O.  Box  354 
Farmington,  Ml  48024 
(313)  474-8774 


® Apple  and  Apple  II  are  regisKred 
Irademarks  of  Apple  Compuier  Inc.       / 


you  niontil  the  speaker  cloth  over  the  right 
hole  befoie  mounting  tlie  speaker. 

3.  Conned  these  parts  logclher  as  [)er  the 
schematic  or  wiring  diagrams  (using  single- 
conductor  copper  wire),  fhe  wires  coming 
from  the  s\^i^ch  and  volume  control  to  the 
mini-jack  should  be  about  eight  inches  long. 
This  is  to  allow  the  top  of  the  project  case  to  be 
easily  removed  if  necessary.  Don't  connect  the 
wires  to  the  mini-jack  yet. 

4.  I'ut  the  rubber  grommet  in  the  proper  hole 
in  the  side  of  the  [)rojecl  case  (the  one  \ihere 
the  cord  will  gu). 

5.  Connect  the  mini-plug  to  about  one  foot  of 
shielded  cable  (the  shield  goes  to  the  "ring" 
terminal  of  the  plug),  and  thread  the  othei 
end  of  the  cable  (with  the  shield  and  coiulut  tor 
already  strip[jed  and  limied)  through  the 
grommcl  into  the  case. 

6.  Twist  the  shield  of  the  cord  and  the  (.•\n\  of 
the  wire  from  the  volume  control  togetlier, 
and  solder  them  lo  the  "ring"  terminal  of  the 
mini-jack. 

7.  Iwist  the  tonduc  tor  of  the  corfl  and  tlie  end 
of  (he  wire  coming  I  rom  the  switch  together 
and  solder  them  to  the  "lip"  terminal  (jf  the 
itiini-jack. 

8.  Fasten  the  mini-jack  in  position  in  its  hole  in 
the  side  of  the  case, 

9.  Screw  on  llie  top  of  the  case,  put  tln'contiol 
knob  onto  the  \'oluine  control  post  anti  \ou're 
done. 

I've  tried  lo  supph'  all  the  necessai)  instructions  to 
make  building  tiic  tape  monitor  an  easv  evening's 
project.  If,  howe\er,  \()U  encouiuer  an\  problems, 
drop  ine  a  line  ai  the  afldress  below: 

Jim  Lowell 

P.O.  Box  $64 

Whitehouse  .Station,  \|  (KSSS9 


PARTS  LIST 


COMPONENT 


PART# 


1.  fvojc.  I  case  (  \-:\/r  \  li-I/L'"  X  l-'i:V) 

2.  2"  spcikcf  (<S  ohm) 

3.  Miiii-s\\  in  li 

4.  Mliii-vnliitiu-  khiUdI  (."iK  (rhm) 

5.  (^oiili'i)]  kniil) 

6.  .Miiii-iMik 

7.  Miiii-|)hig  (>liirl(k'(l) 

8.  I  '  J  fffi  111  >iiii;lr-<niKliu  lor  shickli-d  lalilc. 

9.  I  '  -■  k'Cl  1)1  .siiiiflf  miifiiKtoi"  Clipper  wire. 

10.  I  '  I  inch  |)ic(f  1)1  s])fakctclo[h  (or  linLsc-wcaM.- 
I  I.  .\  riii)l)i.r  j^ri  111  unci  in  lii  a  '  i-iiu  h  hoh'. 


27(». 
Ii7.")- 

27!- 

'>7  I. 


.ii)iu  ). 


1*2'' 
24.-) 
()l"i2 
2  I  i 
4  1.-) 
29C) 
2SS 
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Diskette  Sector 
Space  In  A 
Greeting 
Program 

R  R  Hiatt 

St.  Catherines,  Canada 

Mosl  Apple  users  include  the  sysiciii  comniand 
CATALOG  in  their  greeting  program  so  that 
when  the  DOS  is  Ijooled,  the  chskelie's  contents  are 
aui()iiiati(  allv  listed.  C^A  lAl.OCi,  of  coiuse,  cUs|jlays 
the  nimiber  oi  sectors  tised  for  eacli  file  as  well  as 
the  file  name.  What  it  does  not  I'cport  is  the  total 
mniiber  of  used  sectors,  or  the  I'eniaining  ninnber 
unused.  To  find  out  this  rather  uselul  information, 
the  user  must  sum  ihe  indi\  idual  numbers  and 
SLibiract  from  403.  It's  a  small  <  bore,  Ijui  annoying, 
particularly  as  the  computer  shouki  be  doing  the 
arithmetic,  not  the  user. 

Iberearc  two  prol)lcms:  The  llrsl.  thai  the 
ninnbers  are  iion-resideiil  (except  in  the  .screen 
inemor\'  area)  is  easilv  solved  by  PF.FKing  them 
out.  .My  piogram  does  this,  and  works  quite  well  as 
long  as  tlie  di.skette  holds  fewer  than  24  files,  it  will 
alwavs  sum  and  report  for  the  last  2\^  files,  but  that 
can  be  misleading.  C;ousec|uentlv,  i  restrict  mysell 
to  T^  ("lies  per  diskette. 

The  real  problem  lies  in  the  construction  ol 
the  C^ATALOG  routine  itself,  f  lie  output  is  paged. 


but  coiUtol  is  not  returned  ui  the  program  imtil 
tlie  entire  conienis  have  loeen  scree]ic<l.  Fhus.  the 
program  stands  b\  helplessly  as  the  numbers  it's 
suppo.sed  to  I'KF.Iv  scroll  upwards,  off  the  .screen, 
and  into  oblivion. 

It  would  be  an  eas\  matter  to  amend  ("ATA- 
LO(i  if  one  knew  where  it  was.  But  searching  tlie 
12K  bytes  of  disa.s.sembled  DOS  3.2  in  the  hope  of 
recognizing  the  routine  seems  more  work  than  its 
worth.  Until  st)nie  llioiighilul  person  publishes  a 
DOS  map,  I'll  be  content  with  my  present,  admit- 
tedly imperfect,  but  useful,  program. 

10   REM  GREETING  W  CATALOG  &  ADD 

20   REM  SECTOR  ADD  FOR  23  FILES  OR  FEWER 

30   REM  CATALOG  MUST  FINISH  BEFORE  ADD 

WILL  START 

40   PRINT  "SLAVE  DISK  INIT  ON  48K  APPLE" 

50   PRINT  "BY  R.  HIATT,  12/1/80" 

60  D$  =  CHR$(4) 

70  S  =  128:D  =  S  +  48 

FOR  I  =  1  TO  2000:  NEXT  I:  HOME 
PRINT  D$; "CATALOG" 
T  =  0:CT  =  0 
FOR  BASE  =  1024  TO  1104  STEP  40 
FOR  J  =  0  TO  7 
130  ROW  =  BASE  +  J  *  S 
140  Tl  =  T 

FOR  COL  =  3  TO  5 
A  =  PEEK  (ROW  +  COL)  -  D 

IF  A  <  0  OR  A  >  9  THEN  190 
T  =  T  +  A*10i'(5-  COL) 
NEXT  COL:  IF  T  >  Tl  THEN  CT  =  CT  +  1 
NEXT  J:  NEXT  BASE 

PRINT  "SECTORS  USED  TOTAL 


80 

90 

100 

110 

120 


150 
160 

170 
180 
190 
200 
210 

220 


PRINT 


PRINT  :  PRINT  "UNUSED  SECTORS  = 


";403-T 
230   PRINT 
240  END 


■NUMBER  OF  FILES 


';CT 
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Restoring  Data 
And  Updating 
Data  On  The 
Atari 

Bruce  Frumker 
Cleveland  Heights,  OH 

Editor's  Sote:  Manx  Atari  users  Jiavc  hft'ii  ivuitiug  for 
this.  Foryi'firs.  one  of  (hf  most  tiscful pri)<^r<iiiniiiiitr 
tcflniiqiics  for  tlir  PET i)ii<i)lv<'d  "(lyiiiniiic kcybixirri" 
program  mi  Hi!;.  This  tccliniqiic  permits  the  mficliiiir  to 
intlomalirall\  "press"  its  owii  RETi'RS'  hex  and,  in 
effect,  program  itself.  This  permitted  (ititomatic  liite- 
mimbcring,  block  deletion,  DATA  slatements  automnli- 
calh  geiteroled.  etc. 

Ill  this  article,  Air.  Fniinker  opens  this  important 
door  for  Atari  programmers.  Note  that  POKE  842,13 
puts  Atari  into  "RETl  'RX-kex  mode."  The  cursor  ran  he 
made  to  Irat'el  oTer  a  (lO'TO.  sending  it  to  a  line  contain- 
ing  POKE  842,13,  to  halt  the  "dynamic"  mode,  hi  the 
program  hehnc,  text  and  haehground  are  set  to  identical 
colors,  lii<ling  the  act/on.  There  is  much  to  experiment 
u>ith  here.  When  \on  design  a  ncxv  utility  using  "d\iiai/iic 
keyboard, "  send  it  in  to  COMPUTE!.  —RT.\f 

One  of  till'  \rty  nice  Icaluies  of  Alari  Basic:  is  llic 
ability  to  RES  I  ORE  to  a  specific  line  number  oi 
DATA.  You  can  even  RESTORE  to  a  \ariable 
where  tlial  \aiialile  icjjresents  a  line  nmnber  of" 
DATA.  This  open.s  up  some  nice  jjossibiliiies.  For 
example,  you  can  generate  random  line  ninnhers 
for  random  testing,  in  addition,  i( One  of  the  items 
in  a  DA  TA  line  is  a  repetition  of  the  line  number, 
then  iliat  can  be  stored  and  retrieved  later. 

I  usefl  these  possibilities  in  a  hotnework  practice 
program  loi-  my  daugliters.  They  ollen  gel  lists  of 
words  in  school  whose  meanings  have  to  be  memo- 
rized. That  led  to  the  following  program  where 
they  can  be  tandomly  tested  on  ilie  woitls  {in  this 
case,  prefixes).  When  an  error  is  made,  the  line 
numl>er  is  saved  in  an  ai  ta\ ,  so  at  the  end  iho.sc 
words  and  defuntions  llial  need  more  study  can  be 
RESTOREd  and  printed  our. 


Along  the  wav,  the  program  evolved  iiuo 
allowing  mv  daughters  to  enter  new  lists  of  practice 
words  themselves.  In  order  lo  make  this  process  as 
easv  as  possible,  all  ol'the  old  words  (DA  lA  lines) 
haci  to  be  cleared  out  of  memory,  in  case  the 
.second  list  was  shorter  than  the  fust.  The  method 
used  lo  clear  out  the  old  D.\  TA  can  instead  be 
used  in  a  ]jrograin  to  update  existing  data,  oi  save 
new  variable  values,  or  whatever  else  you  would 
like  that  can  be  ex])ressed  as  a  legal  Ihic.  This 
meihod  will  be  discu.ssed  at  lines  2100  -  2\'->i). 

I've  allowed  lor  100  lines  of  practice  spate, 
although  that  many  are  seldom  used.  In  the  pro- 
gram that  follows,  only  lines  I  through  10  are 
used,  as  an  example.  The  format  is:  line  lunnber 
n.\  FA  repetition  of  the  line  lunnber,  question, 
answer.  There  are  often  two  dcllnitions  lor  a 
word,  so  I've  allowed  for  two  answers  (B.'t^  for  the 
iirsl,  and  C$,  if  needed,  for  the  second).  yVlso,  if  a 
word  is  difficult  and  needs  extra  practice,  it  can  be 
repeated  (as  I  have  done  on  lines  8  and  9)  to 
increase  its  random  frcqueiuv  of  occurence. 


The  Program 
Lines 

0       —  Line  2000  is  llu-  iiiltdfliiclni^  part  of  i lie  pini^tain.  It 
rciui  lis  lo  liiH-  I  10. 

1 10  -  [fie  OI'F.N  (()  screen  ediluf  licit-  makes  it  possible  lo 
hii\e  INl'L'  I"  withoiil  a  r  piotiipl  On-  usiiit;  INI'l'  T  #1 ; 
vai').  Il  al-su  clears  [lie  screen  when  fiisl  OPI'.Ned,  so  ! 
put  it  here  where  I  wnmetl  a  stieeii  clear  am  w;i\. 

120  -  CTRL  M  (11  limes).  This  siring,'  is  the  niKleillning  lor 
the  eorrcti  clermilions.  If,  insiead,  vou  n.setl  a  lor-nexc 
loop  lor  utuleriinin.i";.  \(iii  woukl  see  it  uiuierline  I'loni 
led  lo  right,  which  is  distracting. 

125-1,^0  -  the  TRAP  is  set  for  the  e\])ected  out  of  data  error. 
All  of  the  D.\'I'.\  items  arc  read,  and  then  the  TR.AP  is 
spriinjr.  .Al  diis  poini,  P  has  the  line  number  ot  die 
higlu's)  DA  lA  line  Let  r(nA[.=  P  and  use  lOl  Al, 
in  line  KiO  to  set  the  raiuioni  imiiiber  limit.  B\  doing 
all  ol  this,  mv  danghlers  don't  have  lo  go  into  the  pio- 
gram  to  change  I  he  RND  size. 

135  -  irC:.S  is  a  number  (that,  is,  less  than  ASt:  6.5 1,  then  ihcre 
is  only  one  answer,  and  C$  is  igiioiecl. 

160-170-  Here  is  where  we  R K,S  1  ( ) R I',  to  random  1).\  L.A 
lines,  lliaiiks  to  .Aiari  Basic, 

171-177  -  This  a\oids  an  out  ol'data  eiroi-  il  the  last  I).\'l  A 
line  has  only  one  answer.  As  yini  see,  TRAPs  can  be  used 
for  much  more  dian  just  a\'oidingaii  error  crash. 

220  -  Aiia!  Ihe  -missing'"  TAB  in  Atari  BA.SIC  reallv  doe.s 
exist!  It's  jusi  called  POKF.  8,").  avar  insiead,  Memoty 
location  85  is  the  < m  rem  cmsor  column,  and  \ini  can 
POKK  it  Willi  anything  that  yon  would  use  as  a  r,\B 
argument.  Remember  that  ilie  ,\lari  columns  siarl  at  0, 
but  default  to  'J. 


iilSsft 


ii^';i 


^^^-*ri*'^: 


.Finally!  The  ultimate  goal  in  microcomputer  hardware,  achieved. 

A  joystick  with  such  remarkable  realizm  and  control  that  even  the  thought  of  other  joysticks  virtually  vanish. 

Le  Stick  was  born  from  a  design  used  in  airforce  test  programs.  Inside  are  motion  detectors  which  will 
manuever  your  sights  in  any  direction  you  want  with  simple  one  handed  movements.  The  large  red  push  button 
on  top  provides  a  quick  and  accurate  firing  mechanism  for  better  response  time. 

From  star  raiders  to  graphic  draw  programs  —  Le  Stick 
eliminates  all  the  frustrations  you  experience  with  the^ 
conventional  two  handed  joysticks  or  keyboards. 

The  joystick  of  the  future.  See  and  test  it  at      -^ 
your  Datasoft'"  dealer  today,  or  contact  ^ 
us  for  more  information.  ' 

Atari  Le  Stick  $39.95 


'.-'"^^mi 


m^{ik 
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'  COMPUTER  SOFTWARE 

16606  Schoenborn  Street  •  Seputveda,  Catifornia  91343 
(213)  894-9154 


Atari  Character  Generator 

This  new  program  for  the  Atari  Computer  enables  you  to  create 
high  resolution  graphics  in  the  text  mode.  Redefines  a  character 
set  virtually  any  way  you  want.  Ready  for  whatever  language  or 
graphics  set  you  can  devise  —  from  anciervt  Japanese  to  Modem 
Russian.  (Diskette)  $19.95  /  (Cassette)  S15.95. 


Atari  Mailing  List 

Business  application  software  for  the  Atari  Computer.  A  versa- 
tile disc  based  system.  An  efficient  micro  format  equal  to  those 
used  for  many  large  computers.  Sorts  by  Zip  Codes,  Names,  and 
stores  special  data  for  your  personal  use.         (Diskette)  $24.95. 
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230  -  !l  [  Ol'KNcd  the  screen  ctiiiof  in  onlcr  lo  avoid  'i 

|>i()mpi.>,,  Ihjvv  loiiK'  I  [)iil  ill  my  own  •■  (line  220)  for  litis 
input!-'  Hei  c  I  lelt  that  the  extra  space  alter  the  ?  iiclps  to 
\istially  sel  off  the  guessed  answer. 

270  -  P(Q)  =  P.  Renieinher  that  P  is  the  repeat  of  the  line 
iiLniiher,  so  thai  the  line  iimnher  <)l  the  DATA  on  vvfiii  h 
an  crroi-  was  made  is  now  sa\ed  in  P(Q),  When  Q=  l(i 
ihei f  Is  A  chance  llial  the  list  ol  mistakes  will  scroll  when 
printed,  so  I  go  to  tliat  list  here,  just  in  case. 

360-380  -  The  PORKs  centei  the  answer  and  L',S  under- 
lines it. 

540  -  I  like  to  use  (JH  R$(  1 25)  lor  a  screen  clear  hccausc  it 

reads  correctly  on  the  printer.  KSC  SHIFTtXEAR  prims 
out  as  a  hrackel. 

600     For  all  ol  vou  out  there  who  like  green  screens  ... 

630-  FOR  R=  i  TO  ihe  total  nunihei  of  mistakes. 

650  —  RKS  TORE  the  line  number  ol  the  line  on  which  an 
error  was  made. 

730—  I  like  Iriendh  lompiiteis. 

745-  Fire  two  brackets  are  ESC;  C  FRI.  2.  Fhat  heei)s  (he 
internal  speaker  ol  the  comptiter. 

100-1080  -  I  he  ilashini<  C:0RRE(;T1  subroutine.  The  POKE 
85,13  along  with  the  semicolon  holds  ii  all  together  in  the 
same  place  on  the  screen.  Iliis  way  you  are  not  row- 
dependant,  as  \oii  are  with  a  POSITION. 

2000-2330  -  Program  ititroduction  and  oltl  D.VFA  clearoul, 

2025  -  V\'ARN  is  a  llag  lo  warn  that  data  has  been  changed. 
The  wai  ning  is  used  in  line  740. 

2040  -  Make  ihc  scieen  jjrinting  the  same  color  and  bright- 
ness as  the  background,  so  that  it  is  "in\  isible."  Ollieiwi.se, 
there  are  lots  of  tlislracl  ions  (111  the  serein  dining  ihe 
DAFA  clearoul. 


2050-2070-  How  iiiaiiy  I).\  I  A  linesaie  there  loclearout? 
'Fhis  is  the  same  kinct  oi  couni-throiigh  as  in  lines 
125-150. 

2085—  ER.VSE  i.s  the  line  iiunibei-  tti  be  "erased." 

2090  —  ^Vhile  all  of  this  is  going  on.  let's  ha%e  some  nutsical 
entei  lainment. 

2100-2150  -  File  peo[)le  al  the  .Atari  ledmical  inroriiialion 
VVA  I  S  line  (K()(l-5:5H-8547)  supplied  this  roniliie.   I  hey 
ha\e  been  \ery  hel|)lul.  ans\veting  all  kinds  oltiueslions. 
This  louline  takes  information  generated  b\  the  piograni 
and  newlv  printed  on  the  screen,  and  enters  it  into  the 
program  as  part  of  the  program.  The  new  information 
must  he  a  complete  legal  line  (new  line  o|-  changed 
existing  line)  including  the  line  number.  In  this  e\aiti()le, 
on  line  21  l(t,  the  ERASE  is  whete  the  new  line  is  printed. 

1  ha\e  used  the  routine  here  vvlili  just  line  numbers  in 
order  to  erase  tlu'  old  DAT.A  lines.  Vou  can  enter  more 
than  one  new  line  In'  ha^■ing  more  PRI.N'F  lines  (altei- 

2  1  1(1  and  before  2120).  jnsl  be  cat  el  til  lo  noi  scroll  the 
screen  with  too  main  lines.  Possible  uses  for  this  routine 
include  updating  specific  data  on  existing  lines,  you 
might  want  to  do  (his  in  a  budget  program  to  update 
expense  totals  and  the  projected  inllation  rate.  It  is  used 
at  lines  2200  to  23(50  here  to  enter  the  new  D.\  F.\  lines 
as  ])art  of  the  ]irograni.  This  will  work  with  amtliing 
that  can  be  expressed  as  a  compli'te  line  (see  line  2:(  I  0). 
,'\nd  the  result,  siiue  it  is  iiou'  part  of  ihe  program,  can 
be  saved. 

2200-2360  -  The  data  ujwlatc  rotitiue  again.  Merc  it  takes 
IN'PL   Ts  (lines  2250.  2270,  and  2290).  organi/.es  them 
into  a  legal  I>.'\F.'\  line  at  line  TS  11)  (with  I)  incrementing 
the  line  iiuniber),  and  then  adds  ihis  new  line  to  the 
program. 


0  DIM  HfC20).BI(20)-CI(20).U$(44).X*(20) 
>  Yl(  1  >.  PC  16;-  BEEP=3000  ■■  GOTO  2968 

1  DhTh  l..in .HOT 

2  DATA  2J1IS Ji?OhC 

3  DATA  3.C0H .WITH. TOGETHER 

4  CWTh  4.  sub LI-DER 

5  DATh  5.  super .IXER 

b"  DATA  6. PRE .BEFORE 

7  DATA  ?.- INTER .BETLCEN.-AflOC 

8  [»Th  3. EX OUT  OF 

9  DATA  9-E:< .Om"  OF 

10  DATA  lei.TRAhG .ACROSS 

110  iPEN  #L4.0.."E^" 

115  Q=0:ri=0:POI=:E  752.1 

120  U$=" 

II 

125  TRf¥=  158 

138  READ  P,H*.B$..C$ 

135  IF  ASC(C$><65  THEN  RESTORE  P+1 

149  GOTO  130 

159  TOTAL=P 

1 60  X=I  hffC  TOThL^KRWD:;  9  H  1) 

170  RE3Tl>?E  X 

171  IF  XOTOTAL  THEN  188 

172  TEST=I  GOTO  174 

173  TEST=0  RE-STillRE  X 

174  TRAP  173 

175  IF  TEST=1  THEN  READ  P,A$.B$.« 

176  IF  TEST=0  THEN  C$="0"  READ  P.AI.B$ 

177  TRAP  4^00 -GOTO  196 
188  READ  P.H$.BJ.C$ 


190  Bl=LEhK Bl )  ■■  C1=LEN<  B$  HLEfK  C* >+4 
200  ?  "  HOr'DIORK  PRACTICE" 

205  ?  " " 

210  ?  -l  ■■?  =?  =?    POKE  752.9 
220  POKE  S5.17-LEH';:AI>/2  =  ?  Al; "  ?  "; 
230  Ih*^T  #1;X$ 
240  POKE  752.1^?  =? 

250  IF  ;^=ei  OR  :=<*=c*  then  gosub  1000^00 

TO  500 

260  ?  "li?ONG TRY  hGAIH." 

270  f1=m-l^Q=Q+l^P<Q>=P^IF  Q>15  THEN  ?  CH 

Rl(  125:-^  GOTO  600 

280  ?   ^?   ^POKE  752.0 

290  Pa(E  S5.17-;LBKh$>.''2)^?  h$;"  ?  "; 

300  n-PUT  n/A$ 

319  Pa(E  752. 1 

320  IF  >^=B$  OR  :=<$=C$  THEN  GOSLE  1068m:o 
TO  500 

330  ?   :^   ^?  "NOPE THE  CORRECT  A 

NSWER  IS"^"  ^? 

335  IF  ASCXCIKdS  TFCN  370 

340  POf^:E  85.19-C1/2:?  61."  ix-  "iC$ 

360  POKE  85. 19-C1.-2:?  U$<  1 . CI  > ^ GOTO  599 

370  POKE  85.19-ei.--2:?  e* 

380  POKE  85.19-ei.-2:?  U$(i,Bl> 

500  ?  :?  :?  ■-?. , 

510  ?  "    PRESS  LRETU^  FOR  AUDTHER  PROBLE 
n":?  "    OR  TYPE  I  L!  FOR  A  LIST  OF  MISTAKES 


520  IhFUT  #1jt$ 

5^  IF  YSO"'  AhC  V$<>"L"  THEN  510 


„,d  by  WUUan.V.  Robinson 


Creates, 

Edits, 

Ebmiats. 


Program  desig 


■^^Ifl^j;^;:;!^^ 


O  ATAR\ 


Textwizami"  transforms  Atari  into  a 
pOMierfullj  serious  word  proeessor. 


Textwizard"  is  no  kids  game.  It's  a  sophisticated 
and  complete  word  processing  program  for  the 
**Atari  800  computer. 

Here  is  instant  control  over  the  creation,  editing 
and  formating  of  any  writing.  Insert  words.  Replace 
phrases.  Delete  sentences.  Move  paragraphs.  Auto- 
matically repositions  surrounding  text.  *Textwizard^'' 
does  it  all  with  over  50  simple  commands. 

On  your  command,  Textwizard™  will  search  out 
and  correct  mistakes  throughout  your  document. 
And  it  protects  you  from  common  operating  errors 
by  warning  you  before  you  make  them. 


Textwizard™  will  print  out  as  many  original 
"copies"  as  you  need.  In  boldface,  elongated  or  con- 
densed lettering,  upper  or  lowercase,  with  propor- 
tional spacing.  And  you  can  store  your  work  on  a 
diskette. 

So,  whether  you  write  legal  briefs,  computer 
programs,  or  The  Great  American  novel,  Textwizard™ 
can  make  your  work  easier.  And  though  it's  no  toy, 
it's  fun  to  use. 

At  $99.95,  you  don't  have  to  write  a  best-seller 
to  afford  Textwizard'"  Textwizard™  is  another  of  the 
many  creative  products  from  Datasoft. 


%:^  COMPUTER  SOFTWARE 
Software  for  people  who  aren't  easy  to  please. 

19519  Business  Center  Drive/  Northridge,  California  91324 1(213)  701-5161 

Check  your  local  software  dealer  or 
Send  check  or  money  order  with  S2.00  postage/handling.  California  residents,  add  6%  sales  tax, 

•Textwizard  will  perform  on  a  32K  system  with  one  or  moro  disc  drives.  It  is  compatible  with  the  Atari* 825,  CenSronics'737and  Epson*  MX -80  printers. 

"Atari  is  a  registered  (radcmark  of  Atari  Computers  Inc. 
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548  ?  CHR$(  125  :> 

550  IF  Y$="L"  THEN  698 

560  GOTO  168 

680  SETCCLOR  L 14.4^SETC0L0R  2.14.0 

610  ?  "  LIST  OF  niSTA^^ES" 

620  IF  rKl  THEN  709 
630  FOR  R=l  TO  Q 

650  RESTORE  P(R> 

651  IF  P(RX>TOTAL  THEN  660 

652  TEST=i^GOTO  654 

653  TEST=B^REST)3R£  PCR) 

654  TRAP  653 

655  IF  TEST=1  THEN  READ  P.A$.BI.C$ 

656  IF  TEST=e  THEN  C*="0"^REAO  P.hJ.BI 

657  TRAP  40000: GOTO  679 
660  READ  P,m,B$>C$ 
670  PRINT  A$; 

680  IF  ASC(C$X65  THEN  ?  " "  jBl^mT 

0  690 


685 


"iB$i"   or  ";C$ 


IhPU 


699  he=T  R 

700  PRINT 

710  ?  "DO  YOU  m-n   MORE  PRACTICE 
T  Y$ 

720  IF  Y$="Y''  THEN  FOR'  R=l  TO  lb^P(R>=0: 

NEXT  R  ^  f1=0  ■■  Q=0  ^  GRhF-H  I CS  Q  ^  POKE  752 . 1  ^  GOT 

0  160 

730  ?  ■-'^  "O.K..  GOODBYE  FOR  iW." 

735  IF  WhRH=0  then  GOSUB  BEEP  GOTO  756 

740  ?    ?  "YOU  fflDEEitfW  PROBLEMS  THIS  TI 

HE.":?  "BE  SURE  TDlCSftUElTHIS  PROGRftfl!" 

745  ?  "}"^FOR  TinE=l  TO  lO^fC^T  TlflE-?  " 

}"^FOR  Tlf€=l  TO  Am^hHEXJ  TIME 

750  FOR  TIflE=l  TO  400:h£XT  TIHE 

997  GRAPHICS  U^Pi^CE  752 ..9 

998  iX!3SE  #1 

999  END 

1080  ?  :?   -?   -m^VB  BEEP 
1018  FOR  FLhSH=1  TO  7 
1020  POKE  85.15^?  "CORRECT   !"; 
1630  FOR  TiriE=l  TO  8it£>rr  TIHE 

1040  POKE  85.15  ?  "Correct  T|"> 

1059  FOR  TIf1E=l  TO  S^hEXT  Tfft 

1060  f£XT  FLASH 

1070  POKE  85.15  ?  "CORRECT   !" 

1®0  RETURN 

2000  ?  CHR*( 125)  . 

2005  POSITION  10.2: ' 


HOrOJORK  PRACTICE 


2010  F-OSITIOM  9.10?  "DO  YOU  m^  TO  ENT 

ER"  ■■  ?  "  NEW  HCHEWORK:  PROBLEMS  ";  ^  I 

NPUT  Y$ 

2015  IF  Y$<>"Y"  AND  YK>"N"  THEN  2019 

2020  IF  Yf="N"  THEN  110 

2025  IW?N=1 

2030  POKE  752. 1^?  CHR$( 125) -POSITION  3.1 

1:?  "PLEASE  miT  1^1  LE  I  GET  READY....  "^ 

FOR  TiriE=l  TO  250^h€XT  TIME 


2048  SETCOLOP:  1. 9. 4  ^  POKE  752.9 

2050  TRAP  2085 

2060  READ  P.AI.B«.i:$ 

2K5  IF  ASC(C$)<65  THQJ  RESTORE  P+1 

2070  GOTO  2960 

28S5  FOR  ERASE=1  TO  P 

2098  -SOUNCi  0.4;?ERASEm€(l).12.8 

2100  ?  CHR*(125) 

2110  ?  "-t"  J  ERASE 

2120  ?  :?   ■•?  "COhfT" 

2130  FlJSITION  0,.0 

2149  POKE  842.13:3T0F" 

2150  POKE  842. 12 

2168  ^E=^^  erase 

2200  SOUND  0.9.0.0?  CHR^C 125 ) ^  SETCOLOR 

1.9.10:A^"":B$="":CI=""=D=8 

2210  POKE  752. IMPOSITION  3.10:?  "O.K..   I 
'H  REhCTf'  FOR  YOUR" 

?211  ?  "  hEW  HOMEWORK  PROBLEMS ."  ^  F 

OR  TIME=1  TO  300:hEXT  TIr1E:P0^;E  752.0 
2220  ?  C-HF;I(125)mD=D+MF  D>108  THEN  250 

0 

^230  IF  0)1  THEN  POSITION  3.21 :?  "PRESS 
\  RETURN  i  IF  THE  LIST":?  "  OF  PROBL 

Ens  IS  COMPLETE." 
2240  F-OSITION  14.9  =  ?J'PR0BLEM  #"iD  =  ?  " 

Please  type  the  tSJEEJIOhJ ' . " 
2250  FT3SITI0N  14.12- IHFIiT  A$:IF  A$=""  AN 
D  D=l  THEN  2290 

2255  GOSUB  BEEP : IF  A$=""  THEN  2568 
2260  ?  CHF^J(125):F'OSITI0N  14.9:?  "PROBLE 
n  #";D:?  "      Now  tyF-e  the  [ji^GlERl.   plea 
se." 

2270  POSITION  14. 12: INPUT  B$: GOSUB  BEEP^ 
IF  B*=""  THEN  22m 
2280  ^  CHR'l(125):P0g:ITI0N  6.8:?  "PROBLEM 

#" ;  0. "  -  LSFCOm^JSWERl " 
2235  POSITION  6.10  ?  "If  tl-^-e  is  no  sec 
ond  AMSWER.":?  " 

IE" 

2299  POSITION  14. 13= INPUT  CIGOSUB  BEEP 

2300  SETCaOR  1.9.4?  CHR$<  125) 

2310  ?  "i";0;"  DATA  ";D. ". ";Af j ". ";BI;  ^ 
F  C$<>""  THEN  -7  ".";CI 


Just  press  |  RETU 


2320 


:?  "CONT" 


2330  POSITIO^J  9.0 

2340  POKE  S42.13:ST0F' 

2359  POKE  842.12 

2368  SETCOLOR  1.9. 10= GOTO  2220 

2500  ?  CHR-$(125>:P»;E  752. 1  =  POSITION  4.1 

0:'?  "O.K..   I'M  READY  TO  TEST  Yttl  OH"^'^  " 

YOUR  mi  HOfEigORK:  PROBLEMS. ..." 
2510  FOR  TniE=l  TO  390:fEKT  TIME:h*="":B 
$="":C$="": RESTORE   :P0^;E  752.0:  goto  110 
3009  •oCUtfD  0.170$RND(0)+-30.10.i0:FOR  TIM 
E=l   TO  20-h€XT  TIME: SOUND  9. 9. 8. 9  =  POKE  7 
64.255:F£TURN 
9S93  REM  -  HOfElim"  PF^ACTICE 
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Announcing  3  Challenging  New  Games 
For  Your  ATARI! 


Now  you  and  your  ATARI  SOOcan  enter  a  world  where  fantasy  is  at  your  fingertips. 
When  you  play  EPYX  games,  ^ou  take  command!  ^ou  determine  the  course  of  history!  "iou 
plan  your  strategy!  Here's  more!  Our  role-playing  games  are  in  real-time,  so  all  your  decision 
making  has  to  be  done  within  seconds. 

We  believe  that  the  games  you  buy  should  be  superior  and  uniquely  rewarding.  That's  why 
we  design  the  game  before  we  design  the  program.  And  each  game  is  playtested  for  hun- 
dreds of  hours,  so  you  can  be  sure  you're  getting  the  best  game  and  the  best  quality  com- 
puter program  your  money  can  buy. 

Thousands  of  Apple  and  TRS-80  owners  already  enjoy  these  great  simulation  games  — and 
now  you  too  can  add  them  to  your  collection.  They  take  fu  II  advantage  of  the  ATARI'S  unique 
graphics  and  sound  capabilities.  Joysticks  are  optional. 
So  turn  on  your  ATARI  and  escape  to  a  universe  that's  completely  in  your  power! 


Invasion  Orion. 

Turn  on  your  computer  and  you've  got  an  instant  opponent,  ready  to  challenge  you  in  Invasion  Orion,  the 
complete  tactical  science-fiction  game  from  EPYX. 

You  command  up  to  nine  starships.  Each  ship  "spends"  energy  on  moving,  sheilding  itself  and  tiring  its 
three  weapon  systems—  destructor  beam,  missiles  and  torpedos. 

The  computer  takes  care  of  the  details,  making  the  game  easy  to  play.  And  the  simultaneous  combat  is  re- 
solved quickly,  so  you  can  proceed  with  your  starfleet  decisions. 

Choose  from  three  levels  of  play  difficulty,  30  ship  types  and  10  fictional  scenarios  —  or  create  more  of 
your  own!  Invasion  Orion  is  infinitely  expandable! 

•  Color  graphics  and  sound!  •  Complexity:  Intermediate. 

•  Different  every  time  you  play!  •  Playing  time:  20  minutes  to  hours  of  fun! 

•  For  ages  10  through  adult.  •  For  one  player. 
Suggested  Retail  Price:  $24.95 


INVASION  ORION 


S 


fl^f 


\  ■  ^^ 


^^ 


W^ 


Rescue  at  Rigel. 

In  Rescue  at  Rigel  you've  got  60  minutes  to  find  your  way  thorugh  a  maze  of  corridors,  chambers,  grav- 
shafls  and  teleportals  to  release  10  humans  held  somewhere  within.  Armed  with  powergun  and 
blaster,  you  must  battle  the  insectoid  aliens  that  inhabit  the  complex,  and  then  get  the  pris- 
oners—and yourself— out  alive  — in  real-time! 

But  the  diabolical  Tol  lafi  race  makes  your  mission  even  harder!  They  move  their  captives  from  room  to 
room,  so  each  time  you  play  you  must  search  again! 

Your  powergun  and  shield  draw  energy  from  your  limited  powerpack.  Your  blaster  has  only  a  handful 
of  charges,  and  your  rescue  ship  is  under  orders  to  leave  —  with  or  without  you  —  in  60  minutes! 
Can  you  save  the  prisoners  before  your  powerpack  is  depleted?  Can  you  get  back  to  your  rendezvous 
point  in  time?  Or  will  the  10  humans  be  transformed  into  mindless  automatons?  YoLf  are  their  only 
hope! 

•  Color  graphics  and  sound!  •  For  ages  10  through  adult. 

•  Real-time!  •  Complexity:  Intermediate. 

•  Different  every  time  you  play!  •  Playing  time:  20  to  60  minutes. 
Suggested  Retail  Price:  $29.95  '  For  one  player. 


The  Datestones  of  Ryn. 

The  treasured  datestones  of  Ryn  have  been  stolen  by  a  dastardly  band  of  robbers!  And  your  mission  is 
to  retrieve  them  before  the  thieves  can  escape! 

Not  only  does  the  real-time  action  keep  you  on  the  edge  of  your  seat,  but  you've  got  to  finish  your  quest 
within  20  minutes!  In  The  Datestones  of  Ryn,  you'll  explore  a  cave  complex  where  the  stones  are 
hidden.  Armed  with  sword  and  bow,  you  must  battle  thieves  and  monsters  to  reach  the  stones. 
You  choose  to  fire  your  bow  or  speak  with  monsters  — parry  or  thrust,  res  tor  run  — from  among  14  easy- 
to-use  single-key  or  joystick-controlled  commands.  And  The  Datestones  of  Ryn  has  abuilt-in  competi- 
tive scoring  system,  so  you  can  compare  your  skills  with  other  players! 

•  Color  graphics  and  sound!  •  Complexity:  Introductory. 

•  Real-time!  •  Playing  time:  5  to  20  minutes. 
Suggested  Retail  Price:  $19.95  '  For  orie  player. 

All  of  these  great  EPYX  games  are  available  on  cassette  for  the  ATARI  800  with  32K  of  RAM. 


A'lKJNIONCH'&T 
Ik 
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Easy  Reading 
Of  The  Atari 
Joysticic 

Or,  Which  Way  Is  Up? 

Edward  R  McMahon 
Potomac,  MD 

The  ATARI  joystick  seems  to  be,  at  first  glance, 
strangely  cncoclecl  (Fig.  1)  and  the  ino.st  common 
way  ofdetcriiiining  which  way  the  slick  i.s  puslied 
in  a  B.A.SIC]  piograni  is  h\  cocHng  a  scries  ol  "IF  - 
THFN  -  GO  rO"  siatement.s  which  test  each  of  the 
apparently  untelatecl  decimal  values  which  may  be 
in  variable  STK^K.  A  deeper  look  at  .VTARFs 
sclieme  i"e\eals  ihe  logic  of  the  S  FI(1K{I)  values 
unci  points  the  wav  to  efiicieni  decoding  of  a  joy- 
stick's position. 

First,  let  us  label  each  joystick  position  with  the 
binary  \'alues  of  eacli  deflection  assigiunent  as 
shown  in  Figure  2.  Second,  remember  that  the 
implementation  of  switches  such  as  the  trigger  (or 
file)  button  on  joysticks  and  paddles  uses  the  value 
"0"  to  indicate  thai  the  button  is  pushed  and  a 
value  "I"  to  mean  that  the  buiion  is  noi  pushed. 

Now,  it  becomes  apparent  that  the  joystick  is 
made  from  four  switches,  each  of  which  controls 
one  bit  in  the  S'FlCMs.(l)  value,  and  is  set  to  "0"  by 
moving  the  stick  in  one  of  the  cardinal  directions. 


n 


Figure  I. 


1010 


1110         Olio 


.„  ^0. 


Assigning  i}il  ninnbers  from  right  lo  left  (bits  0 
to  3}  we  see  that  bit  0  controls  "forward"  or  "down", 
bit  1  controls  "back"  or  "up,"  bit  2  f(.)r  "left,"  and 
bit  ^  for  "riglit."  If  a  cotUrol  bit  is  zero,  the  switch 
has  been  pushed  in  thai  directiots.  Diagonal  stick 
movement  is  encoded  by  two  iiiis  being  pushed  to 
zero. 

I  wanted  values  for  S11CK{1)  in  my  programs 
to  be  usable  in  "ON  \alue  GOTO"  statements,  and, 
for  strictlv  personal  [preference,  wanted  a  \'alue  of 
"1"  to  mean  that  the  slick  was  not  deflected.  Two 
values  are  needed  —  one  lr)r  X  deflection,  one  lor 
Y  deflection.  The  BA.SIC  code  in  Program  1  (lines 
10  through  40)  produces  these  values.  The  rest  of 
the  code  demonstrates  the  application  of  ibis  stick 
decoding  routine. 

'i"o  be  even  faster  while  I'onioiitiing  to  my  own 
particular  (not  peculiar,  I  hope)  con\eniit)ns,  I 
c<jded  an  a.s.semblv  language  routine  which  is  tucked 
up  near  tlie  top  of  page  b  of  memory,  that  memory 
j)age  ihoughtfuliv  tell  uniouched  by  ATARI  for 
use  by  us  liackers.  (EvervbocU  else  seems  to  pin 
their  code  at  the  begiiniing  of  page  6,  so  I  piu  this 
code  almost  at  the  end  - —  $06E4  to  .S06FE.) 

Note  that  there  are  two  entry  points  to  the 
code  —  one  for  the  X  value  ($06E4  or  decimal 
I7(i4)  and  one  for  the  '\'  value  (.SObl-Ti  or  dedma! 
1781).  This  routine  can  be  accessed  by  a  B,\,SI(; 
pi'ogram  from  the  statements 

X  =  USR  ( 1 764,  STICK(I)) 

Y  =  USR(I78l,STICK(I)) 

for  whichever  stick  you're  using  (I  =0, 1,2  or  'A).  See 
Program  1-a. 

Program  2  is  the  a.s.sembled  code  for  this  lou- 
tine  which  can  be  used  to  create  your  own  binar\ 
[jrograin.  Program  3  is  a  B.ASIG  program  to  POKE, 
the  assembK  language  D.\  lA  where  it  belongs,  ii 
you  would  rather  take  tliat  approach.  Once  you 
enter  this  code  into  page  6  of  R.\M,  it  should  stay 
there  undisturbed  by  anything  l)ui  a  deliberate 
wrile-over  by  you  or  a  system  reinitialization  (|io\\er 
of  f'-on). 


1001 


1101  0101 


Figure  2. 


10 

F~BTICK(0) 

20 

X=USR<1764 

,F) 

30 

Y=USR(17S1 

,P) 

50 

ON  X  GOTO 

80, 

60, 

70 

60 

?  "LEFT  "; 

:GOTO 

80 

70 

?  "RIGHT  " 

; :GDTO 

SO 

80 

ON  Y  GOTO 

110 

,90 

,  100 

90 

?  "DOWN": GOTO 

10 

lot: 

?  "UP": GOTO 

10 

1  IC 

IF  XOl  THEN 

•^:^ 

n   11 

i2<; 

GOTO  10 

;ram 

1-a. 

LETTER  PERFECT 

WORD  PROCESSING  FOR  THE*ATARI  -  800' 


Features: 


EASY  TO  USE  :  LETTER  PERFECT  is  a  character  orientated  word  processor  with 
the  user  in  mind.  The  program  (machine  language)  is  very  fast.  It  is  a  menu  driven  program 
that  is  very  easy  to  operate.  The  program  is  a  single  load  program  and  can  work  with  one  or 
more  disk  drives.  II  requires  a  minimum  of  16K  of  memory  and  a  single  disk  drive.  With  the 
Artari  825  printer  you  can  print  text  with  right  hand  justification.  You  may  also  use  different 
type  fonts  (10  and  17  character  per  inch)  within  the  body  of  the  text  itself.  Boldface  is  printed 
as  expanded  print  font.  Underlining  can  be  done  as  well  as  sending  Escapecbaracters  within 
the  body  of  the  letter  itself  All  the  formats  are  a  default  but  you  can  changethemall  to  desired 
values  if  you  wish.  Right  Margin,  left  margin,  top  of  form,  Irnespacing.  etc.  areeasily  changed. 
Data  Base  Merge  works  with  the  sister  program  LETTER  PERFECT  — DATA  BASE  MANAGER. 
User  may  use  this  program  to  create  mailing  lists,  and  completely  develop  your  own  data 
base  for  your  personal  needs.  All  text  packed  before  storage  to  diskette  for  greater  storage 
capacity.  Large  Buffer  allows  you  to  pick  up  and  move  up  to  one  full  page  of  screen  text  and 
move  it  to  any  location  in  the  text.  Merge  more  than  one  file  together  for  easy  editing.  Screen 
Format  allows  you  to  see  on  the  video  screen  exactly  how  the  text  will  appear  on  the  printer. 
Automatic  page  numbering,  headers  and  footers  are  easily  accomplished.  This  program  is 
easy  to  use  because  of  its  meaningful  and  easily  mastered  commands.  Fully  documented 
with  a  users  manual  that  explains  in  simple  language  how  to'  completely  use  the  program. 


All  this  and  more,  for  $149.95. 


FULL  CURSOR  CONTROL 

Home  Cursor 
Scroll  Page  Forward 
Scroll  Page  Backward 
Pause  Scroll 
Scroll  Line  at  Time 
Scrolling  Speed  Conlrol 
Move  Cursor  Down 
Beginning  of  Text 

MULTIFUNCTION  FORMAT  LINE 

Standard  Formals  a  Default 

Formats  Easily  Ctianged 

Rigti'  Justification 

Left  Margin 

Page  Width 

Line  Spacing 

Lines  Per  Page 

Form  Stop 

Set  Pages 

Top  Margin 

Bottom  IVIargin 

Delete  a  Character 
Insert  a  Character 
Delete  a  Line 


Insert  a  Line 

Headers  and  Foolers 

Shift  Lock  and  Release 

Global  and  Local  Search 

and  Replacement 

Underlining  and  Boldface 

Automatic  Centering 

Horizontal  Tabs 

Special  Print  Characters 

Split  Catalog 

Page  Numbering  up  to  65535 

Prints  up  to  255  Copies  oi 

Single  Text  File 

Non  Printing  Text  Commenting 

FUNCTIONS 
Delete  All  Text 
Delete  All  Alter  Cursor 
Delete  All  Before  Cursor 
Delete  Next  Block 
Delete  Buffer 

Move  Next  Block  to  Buffer 
Add  Next  Block  to  Sutler 
Insert  Block  From  Butler 
Merge  Text  Files 


This  program  also  available  on  the  Apple  in  40/80  Video  (Super'R' 
Term,  Smarterm,  VIdex,  Bit-3).  You  may  use  any  printer  type.  The 
Hays  Micromodem  II  can  be  used  to  send  files.  Can  be  Reconfi- 
gured at  any  time  to  use  different  printer,  80  column  board,  or 
standard  40  column  video.  Much,  Much,  More! 

FREE  CONTROL  PAGE 

UK  ENTERPRISES  INC., 
P.O.  Box  10827 
St.  Louis,  MO  63129 
(314)  846-6124 


'Apple  T.M.  of  Apple  Computer  Inc.,  —  *T.M.     Atari   Computer  corporation. 
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10 

P-STICK<0) 

20 

Q=INT(P/4) 

zo 

X=4-Q 

40 

Y=4-P+Q*4 

50 

ON  X  GOTO  80,60,70 

<bO 

?  "LEFT  "; :GOTG  80 

70 

?  "RIGHT  "; :GOTG  80 

BO 

ON  Y  GOTO  110,90, 100 

90 

?  "DOWN": GOTO  10 

IOC 

7  "UP": GOTO  10 

in: 

IF  XOl  THEN  ?  "  " 

i2(:: 

GOTO  10 

Program 

1. 

10  REM  POKES  STICK  READER  INTO  LOCATIONS  $06E4  TO  $06FE 
20  FOR  1=  1764  TO  1790:  READ  X:  POKE  I,X:  NEXT  I  :  END 
30  DATA  104,104,133,313,104,41,12,74,74.73,3,24,105,1 
40  DATA  133,212,96.104,104,133,213,104,41,3,76,237,6 

Program  3. 


Poem  Writer 

Frank  Roberts 
Ft,  Wayne,  IN 

Warn  to  improve  your  love  life?  Eulisi  your  Atari 
roinputtT  lo  w  rile  |><)Ci)is  for  that  "s|K'('ial  person." 
Here  is  a  program  clcsigncd  to  help  you  write 
Haiku  poetry  -  a  Japanese  form  ofshori  verse 
ha\iiig  se\entccn  syllalilcs  anci,  gcuerally,  de- 
seril)ingsomc  ol)ser\e(l  natuial  jjlu'uomenon  or 
personal  gestalt.  Haiku  form  is  traditionally  very 
structured,  and  the  i^rogram  can  be  modified  lo  fit 
such  rules,  but  this  one  was  wtitten  just  for  the  fun 
and  love  of  it.  Nevertheless,  some  remarkable 
verses  ran  be  "eotnposed"  with  it.  Tliis  program 
will  turn  out  encnigh  birthday,  amii\ersar\ .  and 
Valentine  poems  for  a  lifetime  -  and  with  no  more 
cflort  than  a  few  minutes  of  tvping! 

The  program  utilizes  theXIO  eonitnand  lo 
delete  a  temporary  disk  file  upon  user  termination. 
LINF.  50  opens  the  temporary  file  for  storage  of 
user  input.  LINES  (lOO.BGO  store  sector  and  bile 


•JOOO 
00D4 
00D5 
06E4 
06E5 
06  E  6 
06EB 
06E9 
06EB 
06EC 
06  ED 
06EF 
06  FO 
06F2 
06  F  4 
06F5 
06F6 
06  F  7 
06F9 
06FA 
06FC 
06FF 


68 

68 

B5D5 

68 

290C 

4A 

4A 

4903 

18 

6901 

8504 

60 

68 

68 

85D5 

68 

2903 

4CED06 


10 
20 
30 
40 
50 
60 
70  ; 
80  ; 

85  ; 

86  ; 

87  ; 
90  ; 
0 1 00 
Olio 
0115 
0 1  20 

0 1 3(:) 

0135 
0140 
0150 
0160 
0170 
01  SO 
0190 
0200 
02 1 0 
0220 
0230 
0240 
0245 
0250 
026CI 
0270 
0280 


INTERPRETS  STICK!  <  I) 
;FOR  X:  1=N0THING 
;         2=LEFT 
;         3=RIGHT 
;FGR  Y:  1=NDTHING 
:         2==D0WN  (PUSH 


AND  RETURNS 


X  = 

Y= 


3=UP 

:USR(1764. 
=USR(17B1, 


FIN 


230  YSTK 


*=-' 


RESLT 

REBLTH 

XSTK 


<PULL 

ST  I CK  (  I ) 
STICK (I> 

*06E4 

*D4 

*D5 


STICK) 
STICK) 

) 
) 


PLA 
PLA 

STA 
PLA 
AND 
LSR 
LSR 
EOR 
CLC 
ADC 
STA 
RTS 
PLA 
PLA 
STA 
PLA 
AND 
J  MP 
.END 


REBLTH 

#$0C 
A 
A 
#*03 

#*0i 

RESLT 


REBLTH 

#*03 
FIN 


i THROW  AWAY  #  ARG^ S  IN  STACK 

; STICK  HAS  NO  HI -ORDER  BITS 

;STl!)FF  ZERO  IN  HI-RETURN 

fTHIB  IB  STICK (I) 

iGET  BITS  2  AND  3 

; SHIFT  ^EM  LOW 

I  TO  BITS  O  AND  1 

i INVERT  BITS 

I  CLEAR  CARRY  BEFORE  ADD 

;ADD  1  SO  WE  CAN  "ON  .  GOTO  ..' 

I  PUT  ANSWER  IN  RETURN  LOCATION 

iGO  HOME 

I  ENTRY  FOR  Y-BTICK,  AS  ABOVE 

;N0  HI -ORDER  DATA 

I  ZERO  HI-DRDER  RETURN  DATA 

I  THIS  IS  STICK  AGAIN 

iGET  BITS  0  AND  1 

iGOTO    CODING 


Program  2. 
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Announcina 


software  " 

from  the 

authors  of 

An  Invitation  to  Programming 

exciting  gomes 

and  educational  programs 

for  kids, 

teenagers 

and 

adults 

featuring  sound 

and  color  graphics. 

available  on 

guaronteed-to-lood 

cassettes 

of  fine 

computer  dealers  in  your 

area  or, 

write  us  directly  for 

descriptive  materials 


Program  Design,  Inc. 

Department  CA 

n  Idar  Court 

Greenwicti,  CT  06830 

203-661-8799 


SOFTWARE 

for  the  ATARI  800* 

and  ATARI  400"^ 

from  QUTiLny  soFTWTiRe 


STARBASE 
HYPERION™ 

By  Don  Ursem 

Become  absorbed  in  this  inlri 
guing,  original  space  simulalion 
of  war  in  the  far  future.  Use 
strategy  to  defend  a  front  line 
Star  roitress  against  invasion 
forces  of  an  alien  empire.  Vou 
create,  deploy,  and  command  a 
fleet  of  various  classes  of  space 
stiips,  wtiile  manaiing  limited 
resources  tncluding  power 
generators,  siiields  and  probes 
Real  lime  responses  are 
sometimes  required  to  lake 
advantage  of  special  tactical 
opportunities.  Use  of  color, 
sound,  and  special  graphics 
add  to  the  enjoyment  of  this  program.  At  least  24K  of  RAtkl  is  required 
On  Cassette  -  J19,95  On  Diskette  -  S22  95 


NAME  THAT  SONG 

By  Jerry  Wtiite 

Here  is  great  entertainment  for  everyone! 

Two  players  listen  while  the  Atari  starts 

playing  a  tune.  As  soon  as  a  player  thinks 

he  knows  the  name  of  the  song,  he 

presses   his  assigned  key  or  loystich 

button.  There  are  two  ways  to  play.  The 

first  way  requires  you  to  type  in  the  name 

of  the  song.  Optionally,  you  can  play 

multiple  choice,  where  the  computer 

asks  you  to  select  the  title  from  (our  possibilities.  The  standard  version  requites  24K  of 

RAIifl  (32K  on  diskette)  and  has  over  150  songs  on  it,  you  also  get  a  16K  version  that  has 

more  than  85  songs.  The  instructions  explain  how  you  can  add  songs  to  the  pfogram,  i( 

you  wish.  Written  in  BASIC 

On  Cassette  -  S14.95  On  Diskette  -  S17.95 


QS  FORTH 

By  James  Albanese 

Want  10  go  beyond  BASIC?  The  remarkably  efficient  FORTH  progiammmg  language  may 
be  just  for  you.  We  have  taken  the  popular  fig-FORTH  model  from  the  FORTH  Interest 
Group  and  expanded  [  for  use  vulh  the  Atan  Personal  Computer.  Best  of  atl  we  have 
written  substantial  documentation,  packaged  in  a  three  ring  binder,  that  includes  a 
tutorial  mlroiiuclion  to  FORTH  and  numerous  examples.  OS  FORTH  is  a  disk  based 
system  that  requires  at  least  24K  of  RAM  and  at  least  one  disk  drive.  Five  modules  that 
may  be  loaded  separately  from  disk  are  the  fig-FORTH  kernel,  extensions  to  standard 
fig-FORTH,  an  on-screen  editor,  an  I/O  module  that  accesses  Atari's  operating  system. 
and  3  FORTH  assembler 

Diskette  and  Manual  —  S79.95  Manual  Only  —  S39.95 


FOR  OUR  COMPLETE  LifiE  OF  ATARI  SOFTWARE 
PLEASE  WRITE  FOR  OUR  CATALOG 


QUTiLrry  softw7ir€ 

6o60  [Reseda  Blvd  .  Suite  105  Reseda,  CA  9-335 
(213)344-6599 


ASK  FOR  QUALITY  SORWARE  products  at  your  favorite  computer  store.  If  necessary 
you  may  order  directly  from  us.  f4asterCard  and  Visa  cariiholders  may  place  orders  by 
calling  us  at  (213)  344-6599.  Or  mail  your  check  or  bankcard  number  to  the  address 
above.  California  residents  add  6"n  sales  tax.  S/wpp'n?  (Charges,' Within  North  America 
orders  must  include  $1.50  for  shipping  and  handling.  Oulside  North  America  the 
charge  for  airmail  shipping  and  handling  is  $5.00.  Pay  in  U.S.  currency, 

*lndicates  trademarks  ol  Atari 
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numbers  of  the  filed  data  into  arrays  SEC  and  BIT 
for  later  random  selection.  LOOP  700,730  selects 
sector  and  bite  numbers  at  ranclom  and  stores 
them  into  arrays  A  and  B.  LINES  800,880  choose 
string  data  from  the  file  and  print  user  input 
phrases  in  groups  of  four  {traditionally.  Haiku  is  a 
three  line  poem,  and,  if  desired,  this  can  be 
accomplished  by  changing  LINE  870  to  IF  K/ 
3  =  INT(K/3)  THEN  LPRINT  ;delete  LINE  850, 
and  add  790  TRAP  890).  LINE  1090  deletes  the 
temporary  file  without  going  to  DOS. 

A  word  of  WARNING!  A  few  weeks  ago  my 
wife  took  a  vacation  ...  well,  not  being  one  to  enjoy 
letter-writing,  I  sent  her  several  pages  of  Haiku 
"composed"  with  my  Atari.  She  has  since  returned. 
Now  I'm  too  tired  to  write  more  programs.  C'est 
I'amotir! 

Haiku  Poems 

By  Frank  Rohcris 

Fly  away  ami  high 

Idly,  thi>  ship  glides  by 
I  might  enjoy  tonight's  moon 

Sum mer  and  swimming  and  smiles 

Companions 

A  baby  luren  sings  his  first  song 
Mellojis  are  ripening 

Fly  away  and  high 

A  voiceless  flower  speaks 

Hidden  among  the  leaves 
Companions 

Summer  and  swimming  and  smiles 

Wind 

Snow 
Hidden  in  the  leaves 
Escape! 

Do  not  bother  about  mountains 

Escape! 
Summer  and  swimming  and  smiles 

Where  are  the  flowers 

Crickets 

Ice  and  water  are  forgotten 
A  voiceless  jhm'cr  speaks 

Crickets 

Sayanara,  Frank-San 


i  REM  #*******#*****************«****** 

2  REM 

3  REM  HAIKU  WRITING 

A  REM  by  Fr,i»iik  Rc]be.n,-3 

5  REM 

7  REM 

9  REM 


50  DIM  A*(100!  ,N*(30)  ,F.'*<1.«)  ,  A<;©0>  ,F'  lae)  . 

SEC  f  .100)  .BIT  (100) 
60  REM 

7e  GRAPHICS  0:POSITION  5,5 
100  PRINT  -UHAT  IS  YOUR  NAME,  SIR  ' 
110  INPUT  hit 

115  ?  :''  :? 

1Z0  ?  :''  'THANK  YOUt  "  ;  Nl 

lEl  ?  "DO  YOU  WANT  EXPLANATION  ?'? 

130  INPUT  R$ 

1^0  IF  R3(1,1)="N"  THEN  400 

150  GRAPHICS  0:PO5ITIO^4  5,4 

E00  PRINT  "I  will,  help  you  write  Hail<u' 

201  PRINT  'poeMS.   If  you  will  *y^e  in  a" 

202  PRINT  "list  of  lovely  phrases,  I  will' 

203  PRINT  "nix  then  up  and  put,  Ihen  back" 

204  PRINT  "together  in  ny  own  Orienial  way." 

205  PRINT  ■   Sone  of  theM  May  not  Make  nuch" 

206  PRINT  "sense,  but  that  is  probably" 

207  PRINT  "because  lan'iuaSe  always  looses" 

208  PRINT  "sonethmg  in  trans  Lati on.  ...  " 

209  PRINT  "RIGHT?   sone  of  then,  howtVii- ,  " 

210  PRINT  "May  be  nuitti  ;.nter  estinS .  " 
360  ■^  :'^  :? 

400  ?  :?  "ARE  YOU  READY,  '  itif,  '     '  ; 
410  INPUT  R!t:IF  R*(l,  ^.>  <>  "Y"  THEN  400 
415  GRAPHICS  0:POSITION  5,5 

420  ?  'AH SO.  :?■ 

430  ?  :?  'HOU  MANY  POEMS  TO  YOU  WANT  (MORE  THAN 

3,  PLEASE)  ■; 
440  INPUT  R 
450  P=R*2 
460  REM 

500  OPEN  ttl,8,e,  "D:HFILE" 
570  ?  :?  'LIST  ";P;'  LOVELY  PHRASES:" 
600  FOR  K=l  TO  P 
610  NOTE  ttl ,Y,Z 
620  SEC(K)=Y:BIT(K)=Z 
630  PRINT  K, 
640  INPUT  A$ 
650  PRINT  ttlfA* 
660  NEXT  K 
670  CLOSE  Ml 
675  REM 

680  LPRINT  CHR$(27) ;CHR$(14) 

681  LPRINT  '  HAIKU  POEMS' 

683  LPRINT  CHR$(27 ) ; CHR*( 15 ) 

684  LPRINT  ■  BY  " ;Nt 
6BS  LPRINT  ILPRINT  : LPRINT 

700  FOR  K=l  TO  P#Z 

710  X=INT(P*RND(0)+1) 

720  A(K)=SEC(X) :P(K)=BIT(X) 

730  NEXT  K 

740  REM 

760  REM 

sea  OPEN  Ml ,4,0, "D:HFILE" 

810  FOR  K=l  TO  P*2 

320  Y=A(K) :Z=B(Kj 

830  POINT  H1,Y,Z 

S40  INPUT  M1,A5 

850  IF  K/2=INT(K/2)  THEN  LPRINT  "  "," 

A«:GOTO  870 
860  LF'RINT  "  ',A4:G0T0  880 
870  IF  K/4=INT(K/4)  THEN  LPRINT 
880  NEXT  l( 
890  CLOSE  Ml 

900  GRAPHICS  0:POSITION  5,5 

1000  ?  "DO  YOU  WANT  MORE  FROM  THE  SAME  PHRASES  '! 
1010  INPUT  R*;IF  R»(1,1)="N'  THEN  1030 
1020  GOTO  700 

1030  ?  :?  "DO  YOU  UANT  TO  MAKE  NEW  PHRASES  '; 
1040  INPUT  R$:IF  R!S(1,1)  =  "N"  THEN  1060 
1050  GOTO  430 

1060  FOR  K=l  TO  5:LPRINT  :NEXT  K 

1061  REM 

1062  FOR  K=l  TO  LEN(N*) 

1063  IF  Nt(K,K)<>"  ■  THEN  1065 

1064  N*=--N*(l  ,  K-1  )  :OOT0  1066 

1065  NEXT  K 

1066  REM 

1070  LPRINT  "  SAYANARA,  ■;N$;"-SAN" 

1080  FOR  K=l  TO  10:LPRINT  :NEXT  K 

1090  XIO  33,B1,0,0, •D:HFILE'  © 


AND  NOW  BEHOLD  THE  ENTRANCE  TO 
THE  PLACE  KNOWN  AS  DEVIL  DWELL! 


CQD^IPUTEH  aGE  SQfTl^aRE 

CA001  "Atari  Epson  Screen  Dump"  is  a  screen  dump  program  that  dumps  a  screen  image  (up  to  GR.7)  to 
the  Epson  proportionally. 

CA003  "Atar-Renum"  is  a  general  utility  that  will  renumber  any  tokenized  BASIC  program  that  is  co- 
resident in  RAM.  Requires  only  3565  bytes  of  RAM. 

CA004  "InfoFile"  is  a  program  designed  to  act  as  an  electronic  file  cabinet.  A  "dynamic  keyboard"  moves 
the  user  quickly  through  this  menu  driven  program.  This  is  a  "fast"  database  program.  Use  it  to  create,  adc;l, 
delete,  edit,  print,  selectively  search,  and  store  your  custom  files.  All  files  can  be  secured  w/  code. 

CA005  "Binary  Load  Cassette  to  Disk"  is  a  utility  that  will  take  binary  load  cassette  files  like  SPACE 

INVADERS  (TM)  and  allow  their  transfer  to  disk. 

CA006  "Ork  Attack"  has  been  renamed  previous  to  release  as  "DEVIL  DWELL."  This  adventure  program 

is  not  easily  beaten,  has  good  graphics,  and  an  excellent  user  dialogue. 

CA007  Our  long  awaited  "Smart  Terminal  Emulator  Program"  has  also  had  a  name  change.  We  are  very 

happy  to  announce  that  "DOWNLOADER"  is  now  available.  This  fine  piece  of  software  allows  you  to 

download  information  to:  Disk,  Cassette,  or  Printer. 

SWEDE  1  is  a  package  of  four  programs  (3D,  LUNAR  LANDER,  ALIEN  ATTACK,  and  SPACE  BATTLE) 
which  is  meant  to  be  studied  as  well  as  enjoyed.  It  covers  mainly  the  mysterious  world  of  Player/Missile 
Graphics.  By  studying  the  programs  you  will  learn  how  to  smoothly  move  an  object,  such  as  a  space  cap- 
sule, horizontally,  vertically,  and  diagonally.  You  will  also  learn  how  to  make  the  player  fire  and  rotate 
360  degrees.  Also  included  are  sections  on  the  Cursor,  the  ESCape  key  and  conversions  of  other  BASICs 
into  Atari  BASIC. 

CDIUPUTEH  aGE  SDRlNlfinE 

9433  GEORGIA  AVE. 

SILVER  SPRING,  MD   20910 

(301)588-6565 

Atari  is  a  registered  trademark  of  Atari,  Inc. 
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^_  ---^,-fc,M,-fc,-  ■L^.tf^  88  LOCATE  X..V..Z^ZZ=5:  IF  Z<>2  THEH  ZZ=2 

OUDSrCUDS  SI    IF  i:U/2=IHT(a'/£)  THEH  Z=4 

'^r^  e2IF  PEEKC  764  >=3y  THEH  FK=FX+ 1  ■■  POKE  764 

llpfjQfQ  84^iF  FK/2=IfmFX/2)  THEH  GOSUB  799 

■^  85  IF  STF:I&;eK>0  THEH  GOSUB  Suy^GOTO  14 

Mike  Kinnomon  0 

Perrv  OK  126  F-*!  77.9 

Here  !S  ;m  uiMlalcd  version  (>[  Su\c  SlcrnlxT^s  T"    i'    ,|'^,:r- 

SuiktcliIk-  nrnt.Tain  wliieii  j.pneared  in  COMPUTE!  ]^    !f ^=^'Hr  rr    ■,  ..   .>rTr 
J,  11  iDy   .'■,=,S+,-SUir  :  ■1-■|  +  lUi^ 
,,       ■      r      r  ,     ,             1  ,    ■    ,  2Sfi  IF  X>14:^  THEH  X=«M:riTO  30fi 

i  lere  us  a  l,s.  <>1  ihe  kev.s  and  .he.r  lunc.ic.ns.  ^^^^    ^^   ,.,..^^..,   ^^^^   ,  .^^  ^ -.  ^ .    ... 

Function  ,      ^^^  388  IF  XOJ  T^€H  X=143H:0Trj  488 

1.  Automatic  drawing  mode    Logo  key  TICi    TC    '.J.--?    TI-TU    'J-"?'" 

2.  Change  cube  color    Spacebar  then  number  '^fT     „_  J  '  '      '  ^^'^     '  ~ '  ^ 

3.  Cubf'siM.     Insert  key  46©    UlTU    m 

4.  Background  color     Escape  key  568    COLOR    22  ■■  FIOT    X  ^  Y 

5.  Background  .shade    Delete  key  50£l    COLOR    22  ■  PLOT    X  ■  Y 

6.  Clear  screen    . Clear  key  jqj      jp    P£EKr7b4  )=55"  THEH    PO}<E    764..  255  ^   '■ 

9.  sZ  !::^l':;:;';^lg ^ur^o^  •:::::::::::::  k  l::;^:  ">ehter  \m  oimmm  for  cube-  =  =  I^FUT  s 

;  Q^?  CH^:*-;  253 ) MJ5:;Lie  3960 

582  R=F€EKX764;<^IF  A=33  THEN  POKE  7b4..25 

1  DIM  fW2O)<.B*(20:'.C*(4).PRtc:i>.pRl*c:38  5^?  ChS;t( 253 >- GOSUB  686 

>  583   IF  A=54  THEH  GRAPHICS  7-5ETCuL0i;:  LC 

2  SHA0E=2  .12  =  SETC0LiJR:  2.C..t.-SETCuLuR  8,  C,  4^  SET  COL 

3  HUE=8  OR  4,HUE, SHADE: POKE  7b4.255:?  CHRi^(253>: 

4  >;=yk:i:V=40  GOSUB  3880 

5  Ci.-i=l  584  IF  R=52  THEH  SHhDE=SHADE+2  ^  POKE  764.. 
b  FX=1  255  a F  SHADE>14  THEH  SHADE=y:*-  CHR$(253) 
18  GRAPHICS  0:?  "                  3-D  DFiAWIfC  ^GOSUB  3888 

584   IF  A=52  THEN  ShADE=SHADE+2:!='0KE  764. 

12  ?  "  iJSE  JOYSTICK  #1   TO  PLAY"  255  ^  IF  SHftDE>14  THEH  SHADE=0-''  CHRf':253) 

14  ?  "  YOU  MA'-f'  PLACE  A  3-D  CUBE  OH  THE  "  ^OJiiUB  3880 

:?  "SCREEN  BY  MOUIHG  THE  CURSOR  TO  THE  "  585   IF  A=2S  THEH  GOSUB  2080 ^ POKE  764.255 

=  HLE=HUE+1m:H=MF  HUE:-^15  then  HiJE=0:'   C 

16  ?  "APPROF'RIATE  SPOT  AHD  PRESSING  THE  HR$(253> 

":?  "RED  BUTTON  THEREBY  CREATING  A  PLEAS  586   IF  R=62  THEH  GGSUB  4080: GOSUB  3880 ^G 

^^rr";^?  "DESIGN."  OTO  m 

18  ?   ■■'':  "  YijU  m.£  SEUEKAL  OPTIONS  TO  CH  587   IF  h=40  THEN  GOSUB  5880mjjSU'd  3800m: 

tX6E":?  "FROM:"  a.OR  86 

28  ?  "i.CUBE  SI2E-FR0M  U  TO  ?":?  "CHANGE  588   IF  A=42  THEH  CU=CU+i  =  POKE  764. 255 ^7 

THIS  BY  PRESSING  THE  INSERT  KEY".;  CHR*(  253 )  ^  GOSUB  3086 

22  ?  "THEH  AH;3l'JER  THE  SIZE  QUESTION  NITH  569   IF  h=10  THEN  GuSL8  7888 
A":?  "HljnBER..AHD  PRESS  RETURN'^  518  SETCOLOR  4.HUE..Sh^nE 

23  ?  "riufflber-s  larser  thin  18  nria  not  wor  549  COLOR  2 ■■PLOT  X.-Y 
k"  550  RETURN 

24  ?  "2. CUBE  COLORS-PRESS  THE  SPACEBAR  T  600  PCtKE  764.255  =  '^  "JPRESS  A  NUMBER  TO  C 
mV'-':  "CHOOSE  FROM  THE  18  COLORS  AND  PR  HAHGE  COLORS" :"-  "1-GOLD  2-ORANGE  3-RED  4 
ESS":?  "RETURN."  -Plf-^v  5-PURPLE":^  "b-BLUE  7-GRhY"i 

26  ?  "3 . BACKGROUI^C  COLOR  AND  SHADE-ESC  K  681   ''■  "   8-UIOLET  y-GREB^  ":"■  "0-TURQUOIS 

EY"=?  "CONTROLS  COLOR     DELETE  KEY  CONTRO  E".; 

LS"=?  "SHADE."  602   IF  PEEKX 764  =255  THEH  682 

23  ?  "4. CLEAR  KEY  CLEARS  THE  SCREEN."  683  A=PEEK( 764 ;' 

38  TFftF'  30--?  "ENTER  CUE£  SI2E  NOl-r'.- :IhFU  684   IF  H=31   THEN  C=1:G0T0  658 

T  Si3=TRAP  6  68ti   IF  A =33  THEM  C=2-LnTn  658 

48  GFlAPHICS  7  686   IF  h=26  THEN  C=3:bOTO  658 

45  SETCOLOR  4. 8.. 4  607    IF  A=24  THEN  C=4:G0Tu  650 

70  GCSUB  6ij0  608   IF  h=29  THEN  C=6-|jOTO  658 
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PREMIUM 
SOFTWARE 
FOR  YOUR  ATARI 


ARCADE  GAMES  24K  disk;  16K  cassette;  Joystick  required 

Add  these  HIGH  RESOLUTION.  REAL-TIME.  ANIMATED  games  to  your  software  arsenal  Get 
FAST  ACTION  and  FULL  SOUNO  GRAPHICS  that  take  advantage  of  the  unique  features  of 
your  ATARI.  Enjoy  challenge  that  requ'res  strategy  and  skill. 

SPACE  CHASE  Fly  against  intelligent  invader  clones.  Arm  Yourself  with  Nuclear  Defense 
Charges  and  play  with  oi  without  Defense  Shields,  En|0>  this  action-packed  mylticolor 
space  Odyssey,  Displays  top  score,  numtier  of  planets  sa»ed  and  number  of  galaxies 
conquered.  $14.95  cassette:  119,95  disk 

TIMEBOMB  Meet  the  challenge  of  this  fast  moving  animated  race  against  time,  enemy 
aircraft  and  enemy  bombs  as  you  attempt  to  disarm  timebombs  set  to  explode  ammuni- 
tion depots.  Avoid  aircraft  of  varying  sizes  and  speeds  -  and  their  bombs  Choose  one  of 
ten  Day  or  Night  Missions  Use  from  one  to  four  Joysticks,  Any  number  can  play,  top 
players  listed  on  scoreboard,  114  95  cassette;  $19.95  disti 
DATA  MANAGEMENT 

FILE-IT  With  this  startup  database  sjJtem  you  can  file  and  rr.anage  personal  information 
and  data,  tise  this  database  system  to  create,  sort,  store,  and  manipulate  information  such 
as  appointment  calendars,  address  or  telephone  data,  credit  or  charge  card  records,  stock 
investments,  medical  or  prescription  information,  hobby,  coupon  or  other  types  of 
collection  informaton,  and  mote.  With  a  printer  you  get  1  or  2  across  mailing  labels,  disk 
lacket  inventory  covers  and  neatly  written  copy  of  all  your  data  files.  Comes  with  well 
documented  instruction  manual  explaining  basics  of  computer  filing.  Fast  and  easy  to 
use.  Holds  100-1-  records  in  24K  and  over  300  in  40K,  Requires  nninimum  of  24K  and  one 
disk  drive  Pinter  optional  $34  S5  (Disk  Only) 

FILE-IT  2  An  eipanded  database  sjitem  which  extends  FILE-IT.  provides  the  following 
additional  capabilities.  User  controlled  data  selection  for  creating  subfiles  from  mam  data 
files  Random  access  file  updating  for  label  and  financial  data  files,  Financial  entry  and 
report  gerierator  programs  provide  data  election  by  code(si  and/or  date(s).  Monthly  bar 
graph  program  generates  usual  pictures  ol  selected  data  on  screefi/printer  Requires  1 
disk  drive,  minimum  of  24K  RAM.  and  an  80  column  printer,  Supporis  single  or  multiple 
disk  drives  Includes  detailed  documentation,  users  manual  and  utility  programs.  $49,95 
EDUCATIONAL/ENTERTAINMENT 

MY  FIRST  ALPHABET  Will  give  youi  youngster  an  unparalleled  learning  experience. 
Complete  with  melodies  and  Ihirty-six  professional  drawings,  children  see  pictures  and 
hear  tunes  with  letters  and  numbers  of  their  own  choosing  or  the  ones  you  choose  to 
show  Package  includes  a  GRAPHICS  EDITOR  tor  creating,  editing  and  VIEWING  your  own 
custom  drawings  in  real  lime  Use  drawings  with  any  basic  program  or  as  part  of  MY 
FIRS!  ALPHABET  Instruction  manual  included  Minimum  of  24K  and  disk  required 
$29  95 

WORDGAMES  This  package  is  jam-packed  with  hours  of  fun  and  challenge  Wordgames 
contains  GUESSIT  WORDIUMBIE  and  POSSIBLE  GUESSIT,  a  deductive  alphabetic 
reasoning  game  for  1  or  2  players  can  also  be  used  for  teaching  or  learning  dictionary 
lookup  skills  Comes  with  60  word  vocabulary  WOROJUMBLE  is  a  multiple  word 
desciambling  puzzle  with  playonword  hints  and  mystery  answers  Comes  with  20 
pu;;les  Instruclions  show  how  to  suOslitute  your  own  words  and  clues  Use  POSSIBLE  as 
a  word  game  lool  to  assist  cieating  or  playing  word  or  letter  scrambling  games  by  showing 
ail  combinations  of  letters  you  supply  If  you  like  word  games  you  will  love  this  package. 
15K  cassette  $14  95,  24Kdrsk  $19  95 
UTILITIES 

PROGRAMMING  AIDS  PACKAGE  I  Is  four  utility  programs  to  help  increase  programming 
efficiency  and  learn  more  about  your  computer  RENUMBER  handles  references  and  even 
variables  Generates  Diagnostic  Tables  foi  programming  error  detection.  PROGRAM 
DECODER,  DECIMAL  TO  BCD  and  BCD  TO  DECIMAL  programs  give  you  a  practical  way  of 
studying  internal  program  representation  and  ATARI  number-conversion  procedures. 
Comes  with  comprehensive  users  manual.  16K  cassette  $14.95:  24K  disk  $19.95 
SWIFTT  UTILITIES  Make  programming  time  more  efficient:  increase  programming 
productivity.  Includes  all  of  PROGRAMMING  AIDS  I  plus  has  REM  Remover.  Variable 
Lister.  Disklist.  DOS  Callei  (access  DOS  Utilities  with  program  in  core).  MENU/SELECTOR 
(to  run  programs  in  either  saved  or  listed  format)  and  Custom  Print  (for  preparing 
condensed  and  indented  program  listings  on  either  EPSON  MX-gO's  or  ATARI  825 
printers).  (Listings  skip  page  perforations  and  title  and  number  pages)  Minimum  of  21K 
disk  system  required,  $29,95 

DISKEHE  INVENTORY  SYSTEM  Use  this  system  to  gain  control  of  your  expanding 
disk/program  inventory.  Quickly  get  locations  of  single  or  multiple  copies  of  your 
programs  and  all  your  valuable  files.  An  invaluable  tool,  this  system   is  easy  and 
convenient  to  use  and  to  update  24K  disk  system  required  $24,95  Printer  suggested 
GRAPHICS  EDITOR  (refer  to  MY  FIRST  ALPHABET) 


TO  ORDER  SEND  CHECK  OR  MONEY  ORDER  TO 

SWIHY  SOFTWARE,  INC. 

P.O.  BOX  Ml 

MELVILLE,  N.Y.  11747 

|516|  549-9141 

Atari  IS  a  registerd  trademark  of  Atari.  Inc .  and  all  references  to  Atari  should  be  so  noted, 

N,Y,  RESIDENTS  ADD  1%  SALES  TAX 


A  VATA  R 

SOFTWARE 


FOR 

A 

ATARI 

HOME  MANAGER 
Part    I 

Cash     Flow 

This  month  AVATAR  SOFTWARE  Introduces  a 
totally      integrated     package      for      the      home. 

HOME  MANAGER  is  a  series  of  programs  w  h  i  c  ti 
cover  casti  flow,  budget,  tiiar-  sctieduling, 
ti I  inj,  inventory  and  gas  consumption.  Each 
pr-ogram  al  lows  you  to  input  up  to  200  entries 
per  moiitli  <j  s  t>oth  income  and  expense,  in 
category  names  that  can  be  used  as  is  or 
modified  to  suit  your  own  needs.  All  entries 
are  saved  on  disk.  Categories  can  be  viewed 
on    the    scrt^en    or    can    be    printed. 

You  don't  have  to  be  a  computer  programner  to 
use  this  packagel  The  computer"  does  the  work 
for  yoLi.  Along  the  way  your  choicer  a 'id 
Inputs  are  careful  ly  monitored  by  the  program 
to  insure  that  only  the  correct  data  is  being 
used     and     saved. 

Cash  FloK,  written  uy  Jerry  Falkenhan,  has 
been  tested  for  over  six  months  with  non- 
computer  oriented  people.  The  result  is  a 
nice,  clean,  smooth-running  package  that 
makes  using  the  computer  an  enjoyable 
experience  with  useable,  practical 
a ;  1 1)  I  i  c  a  t  i  o  n  s . 

Cash  Flow  is  a  total  package  in  itself,  and 
is  also  a  module  that  fits  into  the  Home 
Manager  Package-  As  these  modules  become 
available,  they  can  be  purchased  and  put  into 
the  binder  indexes  already  provided  for  you. 
You  can  then  tailor  our  package  to  your  own 
persona  I     needs. 


Cash 
with 


F I ow  comes  In 
documentation. 


a  handsome,  3-ring  binder 


CASH  FLOW,  BINDER  &  DOCUMENTATION  =  J50.00 

■vJ^    ^^    ^t^    *^^    ^^ 
'T^  'T*'  "T*  "T^  -T* 

PERSONAL    QUICK   EDfTOR 

Our    Personal     Quick    Editor     is    the    closest 
package     to     a     true     wrsrd     processing     system 


2096'A    Walsh   Ave. 
Santa    Clara,  Ca.  95050 
Phone     14081    988-5399 
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€&?   IF  A=2?  THEN  C-? -13010  659 

bl0  IF  H=5i  THEN  C=S-GuTu  €50 

bil  IF  H=4S  THEH  r:=:i£.GOTO  €50 

fcl2  IF  A=50  THEH  0=10= GOTO  €58 

€13  IF  A=53  THEH  i>5^G0T0  €58 

€20  POKE  764.255^ GOTO  €02 

€25  V  «}" 

€^■0  SETCULOR  L  C  J 1 2 :  oETCOLOF;  2 ..  C ..  €  -  SETCO 

LOR  0.C..4^-?  ">" 

€51   GOSLiB  3000 

€70  RETURN 

700  REM_ 

701  IF  ijH=i  THEH  GH=0  =  GOSuB  3000 
710  TFfiP    1002 

720  COLOR  1 

730  FOR   1=0  TO  SQ 

740  PLOT  M.V+rDRAWTO  M+SQ/r+I 

750  h€XT   I 

760  COLOR  2 

770  FOR   1=1   TO  IHT(3*SQ)/5 

780  PLOT  X+I..V-I^DRAt'rfO  X+I+SQ..Y-I 

790  [€MT   I 

b^i0  ['OLUK  3 

S10  FOR   1=1  TO  INT(3:sSQy5 

620  PLOT  K+SQ+I,.Y-rDRAi'JTO  X+SQ+LY+SQ-I 

+  1 

830  ^EXT  I 

840   IF  STRIG(O><>0  THEH  H=X-1 

850  RETUkN 

1000  mAT=ST ICK(  0 >  ■■  >-DIF=0  ■- YOIF=0 

1002   IF  Fy/2=INT(FH/2)  THEN  y=IHT<RND(0;' 

+140 )  ■  Y=IHT<  RHD(  O  >*7e )  ■  SQ=I  HT(  RHDC  O  )s:20 ) 

^FtiKE  77;  0:  GOTO  1200 

1180   IF  WHttT=15  THEH  RETURN 

1110   IF  UHhT=14  THEN  YDIF=-1 ^ RETURN 

1120   IF  UHrT=13  THEH  YDIF=1 -RETURH 

1138   IF  WHrtT=ll  THEN  ;<D I F=- 1  ^  RETURN 

1148   IF  I'iHHT^lS  THEH  XDIF=-rYDIF=-l  ^RET 

UF;H 

1150  IF  WHhT=9  THEH  XDIF=-1=YDIF=1 ^RETUR 

H 

lie0  IF  HHhT=7  T^€H  XDIF=1:RETURN 

1170  IF  NHhT=€  THEH  KDIF=1:YDIF=-1 ^RETUR 

N 

1130   IF  ^JHhT=5  THEH  KDIF=1:YDIF=^ RETURN 

1200  IF  RHD*;0»8.y  Th£N  C=RND(0>:¥:15^8ETC 
OLOR  bC.12-SETC0L0R  2.C..€^SETCUL0R  Q.'Z, 
4  =  HiJE=RND(  0  ;;n5  ^  SHHiJE=F't-S':  O  :'¥i5 

1201  IF  RHD(0)>0.95  THEH  SQ=44 

1202  RETURN 

2000  ?  "J>BACK!jROUND  HUES  ARE^ORftHGE  "-7 
"GRAY-GOLD-uRHMGE-RbO-PIHK-PURFlh" -^  "El 
UE-LIGHT  BLUE-tuROUQISE-GRElH-^-BLUE'' 
2002  ?  ''GREEH-YELLOU/GRElN-ORANGc-GREEN'' 


2004  RETUR^J 

3000  POkE  752,. 2:P0KE  82.0-    ">S-oAUE  Pis'; 

TO  DISK  R-RETRIEUE  PIC"^^  "DELETE-BCKGti 
D  SHhDl  clear -CLLAR  SCREtH" 
3001_?  "SPACEBAR-CUBE  COLORS   IflSiERT-CUBE 

9l2h";"-   "ESC--BCKGMU  COLORS  L-START/STOP 

ERASE '^ .; 
3002:  RETUkH 

4000  POKE  764. 255-^  "}NiiTi6  of  Ficture  to 
s^.Ji" }  ■■  INPUT  H$  ■■  BI="Q  ■■ "  ^  B*(  LEHv  B$  )+l  >=fi 

$:Ct="  .PIC"  ^&$(LEN<B$)+i>=C$ 

4001  '':  "Irteert-  proper  disk   rmd  hit  any  k 
ey   ":?  "It  will   tike  :ibout  4  1/2  minutes 

"  ■■  lOSUB  €000 

4002  OPEN  #1^8:0.Bi^POKE  559. O^'^'  CHR4:(25 

y,  ''f  ; 

4003  FOR  YY=0  TO  79 ^ FOR  yy=0  TO  159 

4004  LOCATE  XX,YY.Z2Z^IF  2ZZOU  THEN  PUT 
#l.Xy^PUT  #1..Yy:PUT  il.ZZZ 

4005  rOT  XKU-iEXT  YY  =  PGkE  559.34-:L0SE  tt 
l^FOP  yx=l   TO  5^^'  CHR*(  253  >;: NEXT  X^ 
400€  POKE  7€4.- 255:  RETURN 

5000  POKE  764 .^ 255 :'^'  "JNifste  of  picture  to 
set " ;  a  NPUT  Af  ■■  Bf  = "  D  ^ "  ^  Bt<  LEH(  B* )+ 1  :'=AI 

:  r$= "  PIC "  ^B$(  uEN':  B*  >+ 1  :'=C$ 

5001  TRAP'  "iiyOb 

5002  OPEN  #i;4.0.B*:pOKE  559.0^?  CHR*(25 

—I  ■, 
■1*  ■' .' 

5003  FOR  C=l  TO  2  STEP  8 

5004  GET  ttl.XX^GET  #1..YY:GET  #LZZZ  =  COL0 
R  ZZZ^PLUT  XX; YY: NEXT  C 

O006  CLOSE  #^POKE  559. 34 ^ POKE  764. 255 ^F 

OR  XX=1   TO  5^^  CHR$(253;';  ^i^EXT  XX 

5008  RETiJRN 

€4100  GPEH  #1.4..0..  "K:"u:eT  #1.R:  CLOSE  #1^ 

RETURN 

7000  POKE  7€4,.255:LPRIHT  ChS?$(  27 ) .;  CHR$(  € 
5).:C^K:J:(€) 

7001  FOR  XX=0  TO  159= FOR  YY=79  TO  0  STEP 
-1 

7803  A=PEEKc;7€4>=IF  h=33  THEN  XX=159 

7004  LOCATE  XX/rY..ZZZ 

7005  IF  ZZZ=0  T^€H  PR$=''   " 
?00€.  IF  ZZZ=1   Th€N  PRf="#" 

7007  IF  ZZZ=2  THEH  PR$="+" 

7008  IF  ZZZ=3  THEN  PR$="^i" 

7009  IF  ZZZ=4  T^€H  PRI-="=" 

7010  IF  ZZZ=5  T^£H  PR$="V" 
7015  PF:l*(  LEN(  PR1$  HI  >=PR$ 

7020  NEXT  YY^LPRINT  PRU  =  PR1$=""  ^rEXT  XX 

7825  POKE  7€4..255 

7027  LPRINT  CHRK 27 )  i CHRf < 50 ) 3 

7028  FOR  CG=1   TO  32=LPRIHT   4EXT  CG 
7040  kETURH 


August.  1981.  Issue  15 


COMPUTE! 


95 


SOFTWARE 
AUTHORS! 


Join  the  company  of  best- 
selling  authors  at  Med  Systems. 
We  have  an  established  market 
spanning  the  free  world  and 
royalties  second  to  none.  We 
seek  exceHent  games,  utilities 
and  applications  packages. 
Only  the  best  are  accepted!  If 
you  have  authored  software 
you  feel  is  publishable,  submit  it 
to  Med  Systems,  Software 
Review  Section. 


KNOSSOS  You  wdnder  a  gigantic,  3-D  perspective  c^ve.  seeking  the 
only  door  out.  Somewhere,  the  minotaur  seeks  you  for  a  grizzly  riieal  The 
cave  js  graphically  represented  as  though  you  are  actually  therel 
Extensive  graphics,  sound  effocts. 

Atari' 400/800  t6K  BASIC  cassette  S14.95 

Atari  400/800  32K  BASIC  disk  S19.95 

Scoit  Adams  Adventures  1-9  for  24K  Ataris  What  can  we  say?  These  are 
some  of  the  bcsti 

Atari  400/800  24K  cassette  SIS. 95  each 

(The  higher  numbers  are  the  harder  adventures) 

COMING  SOON  FOR  THE  ATARI:  Rafs  Revenge.  Deathmaze  5000. 
Labyrinth.  Asylum 

ATARI  SOmx/ARE:  Star  Raiders  534.95.  Chess  534.95,  Basketball  S24.95. 
Asteroids  S34.95,  Missle  Command  S34.95.  Space  Invaders  SI6.95.  Super 
Breakout  S34.95,  Joystick  Psir  S16.00. 

CALL  FOR  OUR  INCREDIBLE  HARDU/ARE  PRICES! 

MED  SYSTEMS  has  been  publishing  and  distributing  software  worldwide 
since  1979.  We  publish  only  the  best!  We  ship  within  5  days,  whenever 
possible,  usually  within  2!  We  don't  wait  for  "checks  to  clear"  We  know 
how  hard  it  is  to  wait  for  that  perfect  program  We  even  guarantee 
satisfaction!  If  you  don't  like  our  software,  return  it  v^/ithin  14  days  for  a 
prompt,  cheerful  refund.  If  you  have  a  problem,  call  us  10-6  EST  We  are 
here  to  serve  you. 


^ 


MED  SYSTEMS 

Box  2674-CI,  Chapel  Hill.  NC  27514 
(919)  933-1990 


ATARI™ 


OWNERS 
DEALERS 

PROGRAMMERS 

MASTER  MEMORY  MAP  —  Lists  almost  every  memory 
location  that  you  might  need  with  examples  of  what 
to  poke  or  peek  and  what  results  necessary  for 
beginning  and  advanced  Atari  owners.  S5.95. 

TRICKY  TUTORIALTAPES  —  Do  your  programs  all  look 
alike?  This  series  of  self  teaching  tutorials  will  first 
show  you  what  your  machine  can  do,  then  take  you 
step  by  step  through  the  code  itself.  All  of  these 
"tricks"  can  easily  be  used  by  basic  or  advanced 
programmers.  Excellent  as  Dealer  Demos. 

TTT#1  —  DISPLAY  LISTS:  Break  up  your 
screen  into  3,  5,  even  10  diflerent  modes 
of  graphics  and  text  at  the  same  time. 

TTT#2  ~  HORIZONTAL/VERTICAL 
SCROLLING:  Move  the  information  on  the 
screen  up,  down,  or  sideways, 
TTT#3  —  PAGE  FLIPPING:  Insiantly 
display  a  new  screen  of  graphics  or  text 
by  the  press  of  a  button. 
TTT#4  —  BASICS  OF  ANIMATION:  For 
games  or  business  presentations, 
animated  figures  or  graphs  are  very  im- 
pressive. Similar  to  techniques  used  in 
star  raiders. TM 

TTT#5  —  LIGHT  PEN  PROGRAMS:  Some 
single  programs  for  use  with  the  new  light 
pen. 

Each  program  takes  a  lew  hours  to  completely  learn, 
includes  full  documentation,  and  costs: 

$14.95  Tape  or  Disk!  Any  3  for  $39.95 

ORDER  TODAY  OR  SEND  FOR  OUR  COMPLETE  CATALOG 

SANTA  CRUZ  SOFTWARE 
5425  Jigger  Drive,  Soquel,  CA  95073 


Software  for  the  Atarit 
MATH  FACTS     _ 


A  sefles  of  self-paced  insfryctional 
programs  for  elementary  school  child- 
renu  The  pfograms  in  this  series 
automatically  adv.artce  to  (Jic  next 
unit  when  the  child  has  mastered 
S0%  of  Ufie  work  generated  by  the 
compujter-  The  previous  unii  will  be 
reviewed  if  the  child  cannot  master 
50%  of  the  work  in  a  particutar  unit 
Each  linil:  bjilds  on  the  skills  devel- 
oped in  the  previous  unit 


MATH  FACTS -Level  HI.  S1500 
(24K  BASIC,  grades  2  4)  High  reso 
lution  graphics  aid  the  child  tn  Icarr: 
ing  how  to  carry  and  borrow.  Gritsin 
Ihis  level  include:  addition  |3  numtwr 
in  one.  Vv^a  or  three  columns),  addi 
tion  (with  carry)  and  subtraction 
(with  borrow). 


rtATHFACTS-Levell  ,.  &  1 5.00 
1 15K  BASIC  grades  K-2)  Concepts 
covered  in  this  level  are:  nLjmbers. 
number  placement,  number  words 
(1-20).  addition  and  subtraction  (vi- 
sual and  abstract). 


^ 


^ 


MATH  FACTS  Level  U  .  51 5.00 
{24KBAS1C  gradesl-3lThechildis 
guided  graphically  throughout  this 
ieveL  In  the  addition  ^nd  subtraction 
units,  the  column  on  the  right  MUST 
be  added  ov  subtracted  before  the 
column  on  the  left.  Tlnis  level  incKides; 
number  sequences  to  iOO,  greater 
[han^/less  than  (1-1  (X)),  addition  and 
subtraction  (2  and  3  columns). 


COM'PaTATIOIH/ 
TOMAL  EMCCKIPrrER        $  1 5.00 
Two  memory  building  programs  on 
one  cassette-  COM'POTATIOM  is  a  J 
concentradon  game  for  two  players,  j 
/  I'^'tiich  the  equation  behind  one  of 
.'    the  boxes  with  the  answer  or  an 
equal  equation.  Each  of  the  eight  j 
levels   of   play   helps   develop  the  j 
child  s^diljon.subtractioa  mullipli 
cation   or  division   skills.   TO^^AL  ^ 
ENCCXirHTER  -  play  back  the  mel- 
ody that  ttw  computer  composes. 
Contains  five  different  skill  levelsand 
ati  auto  mode. 


^ 


LE.S.I.S. 

I  A7 


"==3';  595-4722  M^O° 


*I00lofCOD 
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Atari  Sound 
Utility 

Jimmy  Mork 
Winger,  MN 

Have  you  ever  wished  yoii  could  get  sound  oiu  of 
ihat  iilLle  speaker  hidden  somewhere  in  your  Atari? 
The  one  lliat  is  respousihle  for  the  buzz  that  occurs 
in  thecassetle  inputyoulpiit  routines.  Well,  I  ihink 
1  have  a  roiuine  thaljiist  may  be  able  to  add  those 
little  clicks  and  buzzes,  and  create  some  pretty 
good  souutl  eiTects. 

First  let  us  try  a  USR  call  that  will  jump  right 
into  the  middle  of  one  of  those  routines  ...  try  this: 

U  =  USR(61530) 

Does  that  sound  familiar?  If  you  have  problems 
stopping  it,  try  the  SYSTEM  RESET  key. 

What  you  just  L'SRed  to  was  the  routine  in  the 
operating  system  that  gives  you  the  buzz  in  the 
CLOAD  command. 

How  aboiu  that  little  click  vou  hear  when  you 
push  the  SYSTEM  RESET  key?  That  is  done  in  a 
little  simpler  way!  The  RAM  location  for  the 
speaker  is  53279  (DOl  E).  Sound  kind  of  familiar? 
It  is  also  the  location  of  the  console  switches.  Which 
means  th;il  F()KIN(i  to  this  location  will  activate 
the  speaker,  and  PEE Ki tig  into  it  will  give  you 
console  switch  status. 

The  click  you  hear  when  vtni  press  the  SYS- 
TEM RESE  Tcan  be  duplicated  as  follows: 

POKE  53279,0 

So  far,  the  use  of  the  speaker  to  create  .sound 
effects  has  yielded  little  value.  There  is  obviously  a 
need  lu  dig  deeper.  I  lere  is  an  assembler  roiuinc 
similar  to  that  at  ROM  location  (il5;^0. 


0100 

*=^$60 

0 

OHO 

SPKR  = 

SDOIF 

0120 

PLA 

0130 

LDX 

#$FF 

0140 

MAIN 

LDA 

#SFF 

0150 

STA 

SPKR 

0160 

LDA 

#soo 

0170 

LDY 

#$F0 

0180 

LOO  PI 

DEY 

0190 

BNE 

LOOPl 

0200 

STA 

SPKR 

0210 

LDY 

#SFO 

0220 

LOOP2 

DEY 

0230 

BNE 

LOOP2 

0240 

DEX 

0250 

BNE 

MAIN 

0260 

RT.S 

To  load  the  assembler  routine,  type  in  the  fol- 
lowing program  and  RUN  it: 

100  DATA   104,162,255,169,255,141,31,208,169, 
0,  160,  240,  136,  208,  253,  141,  31,  208,  160,  240,  136, 
208,  253,  202,  208,  233,  96 

no  RESTORE:   FOR  A  =  0  TO  26:  READ  H:  POKE 
I536  +  A,H:NEXTA 

Now  that  you  have  the  subroutine  loaded  into 
iiiemory  do  a: 

U  =  USR(1536) 

I  SLippo.se  by  now  you  are  saying,  "OK  great,  but 
who  wants  a  game  thai  sounds  like  CLOAD?"  If 
you  don't  want  it  to  sound  like  that,  all  you  have  to 
do  is  simply  rearrange  the  machine  language  sub- 
routine. There  are  two  variables  you  can  change 
that  will  change  the  pitch  of  the  sound:  the  "LDY's" 
that  set  the  ruunber  of  iterations  to  loops  "LOOPl" 
and  "LOOP2"  in  the  subroutine.  Thus,  by  changing 
locations  1547  and  1555,  you  will  have  changed  the 
pitch. 

POKE  1547,120 
U  =  USR(1536) 

If  you  tryed  the  two  instructions  above,  you 
should  have  heard  a  higher  pitch  than  the  one 
before.  If  the  sounds  are  too  long  ibr  you,  all  yoti 
have  to  do  to  change  the  length  is  change  RAM 
location  1538  (the  LUX).  POKEing  1538  to  10  will 
give  you  a  short  chirp. 

If  you  want  to  do  some  experimenting  with 
different  pitches  and  lengths,  add  the  next  four 
lines  to  your  program: 


120  PRINT  "LENGTH,  PFl,  PF2  ";:  INPUT 

L,PF1,PF2 
130  POKE  1538,L:  POKE  1547,PF1:  POKE  1555,PF2 
140  FOR  A:  =  1  TO  100:NEXT  A:  REM  This  line  will 

delay  the  routine  to  prevent  'key  clickVsound 

confusion. 

150  U  =  USR(1536):GOTO120  © 


Using  /our computer 

in  on  interesting 

application? 

Write  it  up  for 

other  COiVIPUTE! 

readers  to  use. 
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MILSOFT 

The  Best  In  Sound  And  Graphics! 

Presents...  Ly\SER  BATTLE. 
YouVe  leached  the  moon,  but  you're  not  ■tlone' 
Battle  the  lun^r  base  st.?itions  determined  to  stop 
human  coloniziition 

BASIC  -,,  with  macriinc  language  subroutines. 
ATARI    16K  SI  4.95 

MILWAUKEE  SOFTWARE 
P.O.  BOX  94 
BUTLER,  Wl    53007 

Orders  Shipped  WitHin  48  Hourx. 
ATARI  is  a  trademark  of  ATAHI,  Inc. 


COMPUTEI's  Book  Cor 

Back  Issues: 

COMPUTE!  January  1981  Issue  8 

ner 

$2.50  D 
$2.50  D 
$2,50  n 
$2,50  n 
$2,50  i_l 
$2.50  □ 
$2,50  n 

Items  subjecr 

COMPUTE!  February  1981  Issue  9   

COMPUTE!  March.  1981,  Issue  10   

COMPUTE!  April,  1981,  Issue  11  

COMPUTE!  May,  1981,  Issue  12  

COMPUTE!  June,  1981,  Issue  13   

COMPUTE!  July,  1981,  Issue  14  

Ordering  Information: 

Address  orders  to: 
Compute's  Book  Corner 
P.O.  Box  5406 
Greensboro,  NC  27403  USA 

Payment  jn  US  funcls  required  wflth  order,  MasterCard'VlSA  accepted  Al 
to  ovoilability  Pl&ase  add  ttie  {allowing  qmoLintJsl  'or  shipDing.'hpndling 
USS?00[UPSormQit]  •  Canada  S2.00  [mail)  •  Foreign  Air  Moil  55  00 

#=iT<=>Ft  I 

QOO 

SOI^TUJ<=»RtE   '.      • 

COLOR       COMF>LJT 

Sf3. 

SOI^"TUJ<=tFtE 

TRS  — 

O       1^ 

f=^oc:;h;et 

__i:iQr'ue.i_iT.ELB. 

S 

T      CJ 

A 

FT"'^  "r      !^^ 

I^ROM 

456    Gr 

anite    Avenue,     Monrovia,     Cali-f-,     91016 

bTSR!  8(K)  Itl  iin,  40t  Preferred,-  .BRAPHICS  EDSIOR''!-.'  ,  NDN,  both  2-D  and  J-D 
scenes  csn  if  dtsioned  "itn  i  JOVSTICfc,  ind  thfn  sJvsd  to  dist""  These  scenes 
can  then  be  lojded'in  later  to  be  edited  before  you  save  it  sdain  under  another 
natel'  All  of  this  can  be  done  using  hHI  graphics  lodel''  But  that's  not  all"' 
You  can  save  entire  screens  Ofi  )u5t  individujl  iiaqes  in  2-D  OR  3-DI'  Vou  have 
the  option  of  giving  the  neit  scenes  different  (ilenaies,  a  MENU  of  disk  files 
IS  shoiin  on  the  screen  as  vou  choose  the  file  nsiie.  d  'HELP'  option  i5  included 
soaid  you  have  trouble  mth  ftN*  operation.  If  vou  decide  to  use  the  3-D  option, 
lO-j  lay  change  the  3-D  «ie»ls>  Of  the  nbjectlsl  on  the  screen.  Uses  Player-Bis- 
sile  Graphics  for  the  'cursor',  FOUERFUL,  AND  HELL  DOCUMENTED"  Disl  version  is 
recDiienied   l--add  15,00—1,  N/5  Prograis,  ONLY  <29.95  t«l,50  pkh.   on  Cassette. 


COLOR  COHFUTER  EUENDED  B(13IC>>\3-D  C.C,  GRftPHICS  P(iCKfl6E""<  NDK.  you  can  get 
ojr  popular  3-D  Graphics  Pacl:a9e  for  your  Color  Coipuler"  Design  your  oun  gra- 
phics mth  a  Joysticl  and  vieii  these  iiages  froi  any  angle  you  want'"  Softnare 
selectable  screen  resolutions,  Colors,  Viemng  angles,  fiotation,  object  erase  d 
replaceient,  wide-anqle  or  telephoto  views,  along  with  ALL  of  the  required  3-D 
operations  to  change  viewers  location. K/listmgs'DNLY  (21.95**1.50  pth. cassette 


:FL16HT  3Ill0LflT0R<Req.  2«t;  ftTflRl  or  UK  TftS-flO  COL. CUP. fl  Graphic  Flight  siiuia- 
tor  for  I  plaver,  lou  have  to  take-off  1  navigate  to  the  neit  airport  -natchinn 
otstules"  Tlien  atteipt  to  land  at  the  airport-  if  you  have  enough  fuel'  fireal 
graphics'  Different  ditficulty  levels. Requires  one  joystick. Qnly-il7.')5  t.95plh 


/TRIP  TO  JUPITER  SPACE  ADVENTURE"  Req.  24k  flTARl  or  16K  COLOR  COBPUIER.  Launch 
your  space  craft  fros  Earth  i  get  on  a  trajectory  to  JUPITER!  Obsticles  to  nav- 
igate through'  Land  on  JUPITER  and  re-launch  your  craft  t  bring  it  to  orbit  and 
re-connect  with  the  (lothercraft  and  head  back  to  Earth"  0NLV-ilB,95  ♦  «.95  pib 


■'3-D  SEO  BftRON  D0BFI6HT/  FLIGHT  SIHULfiTOR".  fieg.16);  flTflRi  or  16k  C.CBP.  NOi  you 
can  play  this  excilinq  3-D  siiulation  .'qaie  on  both  coiputers'  Done  in  HI-RES" 
You  are  in  pursuit  of  the  faied  RED  BflROh,  and  catching  up  to  hii.  If  you  don't 
shoot  hn  down  soon,  his  tail  gunner  starts  shooting  at  you"  Out-of-the  cockpit 
view,   w/ftLTlHETER,  RflDfiR,   BANKING  METER,   t  NUBBER  OF  tilNS.  Only-«!6.95  t.95  plh 


TRS-80  FOCfET  C0I1PUIES  :)NU«PU5  ADVENTURE'i':  Now  you  can  play  our  popular  NUHPDS 
fliie  on  your  f.C.  Kith  A  4  page  lanual  and  listing,  on  ca55ette--i7.95  ♦.f5  plh 
Pay  by  Check  or  Money  Order   Iprefferedi .Foriegn-U.S.funds  tlHLY.CAl.tl  sales. ta. 


Software  for        , 
Personal  Computers 


A  CDllecl.on  of  10  ctiailergir'g  programs  Cfc'itcd  1o  provide  Q  unique 
enfprfoirmcnt  value  —  cird  2  persorol  bu4  dels  progroms  with  brood 
functlortil   value.    In   diilt   ord  or   coisetle   o\  indicated. 


GAMES        •    HELICOPTER   BATTIE  Req 

•  HORSE   RACING  Req, 

•  KENO  Req 

•  LIGHTNING   BOLTS  Req 
ond   S£ACTiON 

•  THE    MAD    MARBLE  Req 

•  MU5IGAME    2  Games)  Req 

•  SUPERMASTER  Req 

•  TAG  Req 

•  TRACTOR    BEAM  Req 

•  WAR   AT  SEA  Req 
BUSINESS    •   CCA   Dcto 

h^nragement    Syiiem  Req 

•  LETTER  V/RITER  Req 

Mailerccird    & 


-  16K 
.  16IC 

-  16K 

-  16K 

-  SK 

-  I4X 

-  UK 
-!4K 

-  8K 

-  16K 

-  16K 
-JJIC 

-  8K 

-  16K 

-  16K 

-  t6K 

-  8K 

-  t6K 

-  16K 
-24lt 


RAM 
RAM 
RAM 
RAM 
RAM, 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
RAM 
SAM 
RAM 
RAM 
RAM 
RAM 


CaiieTle 
Disk 

CosieUe 
'Di>k 
Caiietlp 
Di>k 

Coiielfe 
Diik 

Casielle 
'Disk 
Cosiette 
Oiik 

CoiveMe 
Diik 

CajseMe 
Diik 

CosieHe 
Disk 

CosselTe 
Ditk 


-J8K  RAM  piik 
-34K  RAM  Disk 
VISA    Accepted 


S  9,95 
14.95 

9.9i 
14.95 

».« 
14-95 

9-95 
14.9S 

9.95 
U.95 

9.95 
14.95 

9.95 
14.95 

9.95 
14.95 

995 
14.95 
14.95 
19.95 

99-95 
19.95 


DIVISION  OF  CUSTOM  ELECTBONICS.  INC. 

SOFTNA/ARE 


238  Exchonge  St..  Chlcopee.  Moiiochusctts  01013 
(413)    592-4761 

•    Dealer   And   DistrihuTor    Inquiries   Invited 
•    Closed  Mp"doyi  -  Open   Dally     Til  5-30  -  Fridays  "Til 


AHENTION  ATARI* 
Programmers,  Authors ... 


Let  us  Evaluate, 
Develop,  and  Market 
Your  PROGRAMS. 

WHY??? 

Because,  we  Market 

only  to  ATARI*  Users. 

Our  staff  has  the 

Programniing,  Marketing, 

And  Sales  Experience 

to  turn  YOUR  Program 

into  a  CERTIFIED  Money  maker. 

If  you  are  interested, 

We  are  INTERESTED. 


For  further  information  WRITE: 
CYGNUS  MICRO  SYSTEMS 
P.O.  Box  1203 
Claremont,  Ca  91711 

Attn:  Director  Software  Marketing 


*  Atari  is  a  registered  trademark  of  ATARI,  Inc. 
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Blockade  For 
The  Atari 

Douglas  Pinho 
Valley  Cottage,  NY 

Surroiincl  (or  Blockade)  was  a  popular  aixatle 
game  in  the  early  days  of  video  games.  The  format 
oflhe  game  is  nol  complex  in  itself,  hut  it  still  is 
eiijo\ahle  and  (•hallengiiig.   The  ohje(  i  (jf  the  game 
is  to  huild  walls  to  trap  the  opposing  player  and 
force  him  to  collide  with:  1)  his  own  walls.  2)  tlie 
opposing  |ila\er"s  walls,  3)  the  boundaries  ol  ihe 
playneld.  When  litis  occurs,  the  player  who  did  not 
crash  receives  a  point.  L'pon  every  collision,  the 
walls  ofilie  player  who  crashed  will  blink.  The 
screen  is  then  cleared  and  the  game  continues. 
The  111  St  player  to  reat  h  nine  points  is  the 
winn(.'r.  To  start  llie  next  game  just  press  the  lire 
button.  To  play,  plug  jovslicks  into  the  middle  iwo 
joystick  ports  (sticks  1  and  2). 

Program  Description  And  Explanation 

Lines  1—2  set  up  the  title  display.  Line  5  sets  up  a 
mixed  graphics  niockMvilh  I  line  of  (iR.  1  followed 
by  1  line  ol  GR.  2  and  44  lines  of  (;R.  5.  SIAR  I 
calculates  the  address  of  the  di.splay  list  in  memory. 
This  pointer  is  needed  since  the  location  ol  the 
displa\  list  is  dependent  ui)on  the  amoinit  of  me- 
mory installed  in  the  Atari.  The  two  I*()KES  then 
place  instructions  for  the  desired  graphic  motlrs  at 
the  appropriate  memory  locations.  Line  10  initial- 
izes tlie  variables  X  and  Y,  the  starting  locations  of 
])hi\er  1.  and  .S  and   I  whic  h  give  the  location  ol 
})layer  2.  Variables  XI  antl  \' 1  and  SI  and  41  are 
the  increment  or  decrement  values  for  piolling  the 
walls  on  the  screen.  F  is  a  flag  to  determine  whether 
there  was  a  simidtaneoiis  collision  between  the  two 
]ilav<'t  s.  H  I  and  B  I  arc  u.sed  to  keep  score.  Line  12 
]j1oIs  liie  boimdaries  olthe  ]ila\ing  Held  in  l)lue. 
Poking  mcmor\  location  S7  (ciuient  screen  mode) 
with  5  directs  the  computer  to  plot  in  GR.  mode  5. 
1  his  is  onK  needed  in  a  mixed  gra])bics  mode. 
Line  II  goes  to  a  subroutine  at  liru'  300  which 
prints  the  score  in  CIR.  2  characters.  Line  1")  <  fu'cks 
lor  the  end  oCibe  game. 

Lines  20- 1 20  contain  the  main  game  loop. 
Lines  25  to  48  check  (or  joystick  movement  and 
assign  the  move  variable  (X  1.  V 1,  S I,  Tl ).  and  a 
value  for  P  auti  L.  One  of  the  nice  leatiires  of  .\tari 
Basic  is  that  vou  can  use  a  variable  as  a  GOSL'B 
address.  1  his  fealtne  is  used  in  line  .">0  to  branch  to 
different  stibioiilines  de]H'nding  ujjon  the  value  of 
P  (pla\er  I)  and  L  (player  2).  Note  that  in  line  2.'?. 
vou  must  POKK  ")  into  memorv  location  S7  again 
because  it  was  changed  dining  sLibroinlne  ''lOt)  (line 
14).  Lines  150  to  185  first  check  for  a  collision.  11 


(here  is  none,  it  plots  the  new  bhx  k.  .A  collision  is 
found  by  locating  the  next  position  in  tioiii  of  tfie 
plotted  block  and  f  uiding  its  color.  U  the  color  is  0 
(which  is  the  l)ackground  defaidl  color),  it  continues 
and  plots  the  next  block.  If  it  is  any  other  color, 
(here  is  a  collision.  It  the  firs!  ])la\er  has  collided, 
the  program  branches  to  line  20  1  to  check  lor  a 
simtdtaneous  collision  by  the  other  player.  Flag  F  is 
set  it  a  simultaneous  collision  is  f'oimd.  Lines  210- 
220  update  the  score  and  blink  the  losing  |)la\  er's 
walls.  Subroutine  300  prints  the  score  at  the  top  of" 
the  screen  in  (JR.  2  chaiaclers,  Subroutine  .")50 
blinks  the  colors  ol  the  colliding  player's  walls. 
Lines  400-4  10  check  if  you  want  to  start  a  new 
game  (prints  in  CiR.  1  characters). 

If  \ou  havx-n't  played  "Blockade"  belorc.  grab 
a  friend  and  tr\  it.  It  re<|itires  quick  decisions  and 
good  slrateg\ .  ^'ou'li  like  it. 

1  GRSPHICS  2+lG:SETC0LuR  4,5,5: POSITION 

6.5:  ■■  #Si"BLi:ir:KflDE" 

£  FOR  Dl=i    TO  h:FuR   E1=U  TO   83: SOUND    i,E 

1.10.  10:  NEXT  El:  NEXT   Dl:SOLitCi    1.0,0,0 

5   GRAPHICS   5+ie:STflRT=PEEK<5e8>+PEEK<561 

>;*:25B+4:P0t^.E  SThRT- 1.71: POKE   STflRT+2,G 

10   >^=i3:V=23:>a  =  l:'r'l=l:S=66:T=23:Sl=-l!T 

l=l:P=l&O:L=170:F=O 

i^  POKE  37,5: COLOR  3: PLOT  0,3:DRflHTO  0,4 

eiDRflNTO   78.46:  DRI4HTU  7S.3:DRHHTn   0,3 

14  GuSUB  30iZi 

15  IF  Hl=3  OR  Bl=9  THEN  GOTO  400 
W   B=ST  I CKU  > :  H=ST  I  C:K(  2  > 

2 1  GiJUHD  3 ,  2m  ,10,15 
23  POKE  97.5 

25  IF  E=14  THEN  VI  — l:P=15i3 
27  IF  H=14  THEN  T1=-1:L=1S0 
30  IF  B=13  THEN  V1=1:P=150 
32  IF  H=i3  THEh-l  T1  =  1;L=1S0 
35  IF  B=7  THEN  Xl  =  l:P-lGi3 
37  IF  H=7  THEN  Si=l:L=170 
40  IF  E=ll  THEN  X1=-1:P=1GQ 

43  IF  H=li  THEN  S1=-1:L=170 

44  SOUND   3,150,10,15 
50  GOSUB  P:G0SUB  L 
120  GOTO  20 

150  V=V+Vi:  COLOR    l:L0Ci4TE  X,V,Z:IF  Z<">Pf 

THEN  GOTO  201 

155  PLOT  :^=;,=t": RETURN 

160  i^=>^i-X  1 : COLOR  1: LOCATE  >-,'t',Z:IF  ZOO 
THEN  GOTO  201 

105  PLOT  >^,V: RETURN 

170  S=S+Sl:  COLOR  2:L0CI4TE  S,T,U:IF  U< '>& 

THEN  GOTiJ  220 

175  PLOT  C,T: RETURN 

ISO  T=Tt-Tl:  COLOR  £:  LOCATE  S,T,U:IF  UOfi 

THEN  GOTO  220 

185  PLOT  S,T: RETURN 

201  IF  L=170  THEN  S=SfSl : POSITION  S,T:LO 

chte  s.T.unr  UO0  then  f=i 

202  IF  L=ly0  THEN   T=TfTl : POSITION  S,T:Ln 
ChTE   S.T.U:IF  UOO   THEN   F=l 

203  bOTU   210 

2 1 0  SOLIND  3,0.0,0:  SOUttD    1.100,14,14:  FOR 
N=l   TU  300:NEKT  H:B1=B1+1 :hOSUB  300:0 1=6 
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:  HiiIiSUE  35y :  SOUND    i.Q.2,Q 

211  IF  F=l    THEN   GOTO  229 

212  GOTO   5 

SOUND  3^.0/0*01  SOUND  2^.  IStJ,  12,14:F0R 

TO  300:  NEXT  M:  Hl^Hl+1  rGOSUB  30£i:Ql  =  l 

;UE  35y: SOUND  2^y^y#05GOTO  5 

POKE  07,2:  POSITION  5.0: '■  #t;;Hl:  POSIT 

1 5  i.  0  -.  ?  #S  ;  CHR*<  E:  1  + 1 G  > :  RETURN 

FOR  Pl=l  TO  7: FOR  Ul=l  TO  40: NEXT  Ul 

COLOR  Q  1,9, 4: FOR  Gl=l  TO  4!3:HEXT  Gl: 

ULOR  0 1 . 4 , S : NEJ^  P 1 : RETURN 

POKE  S7,i: POSITION  8,1:?  #ej "PRESS  f 

TO  BEGIN!" 

IF  STRIG<i::'=0  OR  STRIG-;2>=0  THEN  Hl= 

=0:huTO  5 

GOTO  405  © 


1.1—1 

:  GO- 

300 

ION 

7!=iPt 

:SET 

SETC 

4yy 

i  f't' 
40-^ 
OrBl 

4u:i 


Define  A  Line 
On  The  Atari 

Wayne  Kinzebach 
Federal  Way.  WA 

As  we  all  kn()\v  b\  now,  ihc  .Aiaii  lias  the  ta[j;iiiilit\ 
of  only  fliplav  ing  one  color  al  !vvo  luminanee  levels 
in  (iraphits  mode  8.  The  l)aekgroun<l  color  may  be 
any  one  o(  1 2<S  color eomliinaUons,  but  the  Clraphics 
Point  color  mit.sl  be  the  same  as  the  backgi'otnul. 
Only  the  hmiinance  can  be  diltefcnt.  The  back- 
ground is  set  i>y  loading  data  into  Setcolor  Register 
2,  while  the  Clraphics  I'oiiU  hmiinance  is  .set  using 
Setcolor  Register  1 .  For  the  entire  TV  Frame,  you're 
stuck  with  one  color  at  two  linninancc  levels. 

W'hai  ir\<)ii  could  reload  Sekolor  Registers  2 
and  I  at  the  beginning  oi  each  TV  horizontal  scati- 
ning  line?  The  small  progi  am  shown  allows  you  (o 
do  this,  riuis  vou  can  display  ail  1 28  color  \  ariaiions 
at  once.  Let's  go  through  the  program: 
Line  10010:  This  simply  gets  into  Graphics  mode  8 
and  sets  the  border  color.  You  can  choose  any 
coloi"  vou  waul.  \'our  main  jirogram  \\-ould  follow 
this  line. 

Line  10020:  (>b\  iouslv  il'vou  are  going  to  delinc  a 
backgroimd  color  and  a  Unninance  for  eacli   TV 
line,  there  must  i)e  a  block  set  aside  somewhere  in 
memorv  that  contains  the  iieec.s.sary  data.  This 
block  will  be  called  COI.l'MX.  C:OLL'MI.  and 
COLUMH  are  the  low  and  high  address  pcjiniers 
that  point  to  the  beginning  of  this  block.  Since 
there  are  11)2  lines  and  2  bMes  are  needcfl  lor  each 
line,  it  lakes  ;i<S  1  bvies  ol  memorv  to  store  the  data. 
Lines  10030  and  10040:  Iliese  lines  load  the  ma- 
chine language  program  contained  in  lines  1 0060 
and  10070.  flie  program  is  loaded  into  an  area  in 
memory  that  docs  not  steal  any  memory  from  your 
basic;  |)rogranis. 

Line  10050:  This  executes  the  machine  language 
program. 


Lines  10060  and  10070:  This  is  the  machine  lan- 
guage progran). 

As  an  example,  if  you  wanted  yoin  GOLUM 
block  to  start  at  location  3840in  memorw  COLUML 
would  be  0  while  C;C)LUMH  would  be  15(0  + 
1 5*230  =  3840).  At  location  3840  you  would  store 
the  liackground  color  for  line  0.  At  3S-4 1  the  Ciraph- 
ics  I'oini  luminance  for  line  0  is  stored.  Al  3842 
and  3843  you  would  store  the  values  for  line  1  and 
so  on.  The  backgroimd  color  is  a  munbei'  between 
0  and  255.  The  (bur  most  significant  bits  select  the 
color,  while  the  rest  of  the  bits  (except  for  the  least 
significant  bit,  which  is  not  tised)  specif)'  the  lumi- 
nance. The  Giaphics  Point  luminance  is  set  in  the 
same  manner  as  the  backgroimd  hmiinance. 

1  lu'  machine  language  program  sim[)lv  reloads 
the  color  legisteis  of  the  AN  FIG  Cha|jhics  [Proces- 
sor chip  at  the  beginning  of  each  TV  line.  It  is 
shown  below.  To  gel  out  of  the  program,  hit  System 
Reset. 


PLA 

SEI 

LDX$CD 

STA$D40A 
STASDOIS 

INY 
LDA$(CC),Y 

STA$D017 

INY 

BNE$02 

INC$CD 

LDA$D40B 

CMP#$IO 

BPL$04 

LDY#0 

STX  $CD 

LDA$(CC),V 

CLC 

BCC$DF 


Disable  interrupt 

SaveCOLUMH 

Halt  CPU  until  start  of  next  line 

Store  background  color  in  Color 

Register  2 

Load  Graphics  Point  luminance 
Store  in  Color  Register  I 

Test  to  .see  whether  COLUMH  should 

be  inc. 

Increment  COLUMH 

Load  Vertical  Line  counter 

Test  for  line  16 

Branch  if  greater  than  or  equal  to  16 

Reload  COLUMH 
Load  background  color 


Branch  to  CPU  halt 

To  give  you  a  good  idea  of  what  the  program  can 
do,  tvpe  in  the  following  lines  and  enter  0  for 
C:C)LrMLand250for'G()I.l'MH. 

10012  COLOR  1 

10015   FORV  =  0TO  191 

10018   PLOT  I50,Y:DRAWTO  170,Y:NEXTY  < 


OSI 


AARDVARK 
NOWMEANS  BUSINESS! 


OSI 


WORD  PROCESSING  THE  EASY  WAY- 
WITH  MAXIPROS 

This  is  a  line-oriented  uvord  processor  de- 
signed for  the  office  that  doesn't  want  to  send 
Bverv  new  girl  out  for  training  in  how  to  type  a 
letter. 

It  has  automatic  right  and  left  margin  justi- 
fication and  lets  vou  vary  the  width  and  nnargins 
during  printing.  It  has  automatic  pagination  and 
automatic  page  numbering.  It  will  print  any  text 
single,  double  or  triple  spaced  and  has  text  cen- 
tering  commands.  It^  will  make  any  number  of 
multiple  copies  or  chain  files  together  to  print  an 
entire  disk  of  data  at  one  time. 

MAXI-PROS  has  both  global  and  line  edit 
capability  and  the  polled  keyboard  versions 
contain  a  corrected  keyboard  routine  that  make 
the  OSI  keyboard  decode  as  a  standard  type- 
writer keyboard. 

MAXI-PROS  also  has  sophisticated  file 
capabibiiities.  It  can  access  a  file  for  names  and 
addresses,  stop  for  inputs,  and  print  form  letters. 
It  has  file  merging  capabilities  so  that  it  can  store 
and  combine  paragraphs  and  pages  in  any  order. 

Best  of  all,  it  is  in  BASIC  (0S65D  51/4"  or 
8"  disk)  so  that  it  can  be  easily  adapted  to  any 
printer  or  printing  job  and  so  that  it  can  be  sold 
for  a  measly  price. 
MAXI-PROS-  $39.95 


THE  EDSOM  PACK 
ALL  MACHINE  CODE  GAMES 
FOR  THE  8K  C1P 
INTERCEPTOR    -You    man    a   fast   interceptor 
protecting    your    cities    from    Hordes   of    Yukky 
Invaders.  A  pair  of  automatic  cannon   help  out, 
but   the   action   speeds  up  with  each    incoming 
wave.    It's   action,   action   everywhere.    Lots    of 
excitement!   SI 4.95 

MONSTER  MAZE  -  An  Arcade  style  action 
game  where  you  run  a  maze  devouring  monsters 
as  you  go.  If  one  sees  you  first,  you  become 
lunch  meat.  Easy  enough  for  the  kids  to  learn, 
and  challenging  enough  to  keep  daddy  happy, 
S12.95 

COLLIDE  —  Fast-paced  lane-switching  excite- 
ment as  you  pick  up  points  avoiding  the  jam 
car.  If  you  succeed,  we'll  add  more  cars.  The 
assembler  code  provides  fast  graphics  and  smooth 
action.   S9.95 

SPECIAL  DEAL-THE  ENTIRE  EDSON  PACK- 
ALL  THREE  GAMES  FOR  S29.95 

THE  AARDVARK  JOURNAL 
FOR  OSI  USERS  -  This  is  a  bi-monthly 
tutorial  journal  running  only  articles  about  OSI 
systems.  Every  issue  contains  programs  custom- 
ized for  OSI,  tutorials  on  how  to  use  and  modify 
the  system,  and  reviews  of  OSI  related  products. 
In  the  last  two  years  we  have  run  articles  like 
these! 

1|    A   tutorial   on    Machine   Code   for    BASIC 
programmers. 

21   Complete  listings  of  two  word  processors 
for  BASIC  IN  ROM  machines. 

3)  Moving  the  Directory  off  track  12. 

4)  Listings  for  20  game  programs  for  the  OSI. 

5)  How  to  write   high  speed   BASIC   -  and 
lots  more  — 

Vol.  1  (19801  6  back  Issues  •  $9.00 

Vol.  2  (1981)  2  back  issues  and  subscription  for 

4  additional  issues  -  S9.00, 


ACCOUNTS  RECEIVABLE  -  This  program 
will  handle  up  to  420  open  accounts.  It  will  age 
accounts,  print  invoices  (including  payment 
reminders!  and  give  account  totals.  It  can  add 
automatic  interest  charges  and  warnings  on  late 
accounts,  and  can  automaticaily  provide  and  cal- 
culate volume  discounts. 

24K  and  0S65D  required,  dual  disks  recom- 
mended. Specify  system. 
Accounts  Receivable.  S99.95 

*  *  •  SPECIAL  DEAL  -  NO  LESS!  *  *  • 

A  complete  business  package  for  OSI  small 
systems  -  (CI,  C2,  C4  or  C8).  Inciudes  MAXI- 
PROS,  GENERAL  LEDGER,  INVENTORY, 
PAYROLL  AND  ACCOUNTS  RECEIVABLE  - 
ALL  THE  PROGRAMS  THE  SMALL  BUSI- 
NESS MAN  NEEDS.  S299.95 

P.S.  We're  so  confident  of  the  quality  of  these 
programs  that  the  documentation  contains  the 
programmer's  home  phone  number! 

SUPERDISK  II 

This  disk  contains  a  new  BEX  EC  that  boots 
up  with  a  numbered  directory  and  which  allows 
creation,  deletion  and  renaming  of  files  without 
calling  other  programs.  It  also  contains  a  slight 
modification  to  BASIC  to  allow  14  character 
file  names. 

The  disk  contains  a  disk  manager  that  con- 
tains a  disk  packer,  a  hex/dec  calculator  and 
several  other  utilities. 

It  also  has  a  full  screen  editor  (in  machine 
code  on  C2P/C4I)  that  makes  corrections  a  snap, 
We'll  also  toss  in  renumbering  and  program 
search  programs  —  and  sell  the  whole  thing  for  - 
SUPERDISK  II    $29.95  (  5  1/4"!    S34.95  (8"). 


ANDFUN, 
TOO! 


BOOKKEEPING  THE  EASY  WAY 
-WITH  BUSINESS  I 

Our  business  package  1  is  a  set  of  programs 
designed  for  the  small  businessman  who  does  not 
have  and  does  not  need  a  full  time  accountont 
on  his  payroll. 

This  package  is  built  around  a  GENERAL 
LEDGER  program  which  records  all  transactions 
and  which  provides  monthly,  quarterly,  annual, 
and  year-io-date  PROFIT  AND  LOSS  statements. 
GENERAL  LEDGER  also  provides  for  cash 
account  balancing,  provides  a  BALANCE  SHEET 
and  has  modules  for  DEPRECIATION  and 
LOAN  ACCOUNT  compulation. 
GENERAL  LEDGER  land  MODULES!   S129.95. 

PAYROLL    is    designed    to    interface    with    the 
GENERAL     LEDGER.     It    will     handle    annual 
records   on    30   employees   with   as   many  as  6 
deductions  per  employee. 
PAYROLL-     $49.95, 

INVENTORY  is  also  designed  to  interface  with 
the  general  ledger,  This  one  will  provide  instant 
information  on  suppliers,  initial  cost  and  current 
value  of  your  inventory.  It  also  keeps  track  of  the 
order  points  and  date  of  last  shipment. 
INVENTORY  ■  $59.95. 


GAMES  FOR  ALL  SYSTEMS 
GALAXIAN  -  4K  -  One  of  the  fastest  and  finest 
arcade  games  ever  written  for  the  OSI,  this  one 
features  rows  of  hard-hitting  evasive  dogfighting 
aliens  thirsty  for  your  blood.  For  those  who 
loved  (and  tired  of)  Alien  Invaders.  Specify 
system  —    A  bargain  at  S9.95 

MINOS  -  SK  -  -  Features  amazing  3D  graphics. 
You  see  a  maze  from  the  top,  the  screen  blanks, 
and  when  it  clears,  you  are  in  the  maze  at  ground 
level  finding  your  way  through  on  foot.  Realistic 
enough  to  cause  claustrophobia.  —  SI 2.95 


NEW-  NEW  -NEW 

LABYRINTH  ■  8K  -  This  has  a  display  back- 
ground similar  to  MINOS  as  the  action  takes 
place  in  a  realistic  maze  seen  from  ground  level. 
This  is,  however,  a  real  time  monster  hunt  as  you 
track  down  and  shoot  mobile  monsters  on  foot. 
Checking  out  and  testing  this  one  was  the  most 
fun  I've  had  in  years!  -  $13.95, 

TIME  TREK  -  8K  -  Real  Time  and  Real  graphics 
Trek.  See  your  torpedoes  hit  and  watch  your 
instruments  work  in  real  lime.  No  more  un- 
realistic scrolling  displays!  -  S9.95 

SUPPORT  ROMS  FOR  BASIC  IN  ROM  MA- 
CHINES -  C1S/C2S.  This  ROM  adds  line  edit 
functions,  software  selectable  scroll  windows, 
bell  support,  choice  of  OSI  or  standard  keyboard 
routines,  two  callable  screen  clears,  and  software 
support  for  32-54  characters  per  line  video. 
Has  one  character  command  to  switch  model 
2  C1P  from  24  to  48  character  line.  When  in- 
stalled in  C2  or  C4  (C2S)  requires  installation 
of  additional  chip.  C1P  requires  only  a  jumper 
change.  -  S39.95 

C1E/C2E  similar  to  above  but  with  extended 
machine  code  monitor,  -  $59.95 
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Please  specify  system  on  all  orders 

This  is  only  a  partial  listing  of  what  we  have  to  offer.  We  now  offer  over  100  programs,  data  sheets,  ROMS,  and  boards 
for  OSI  systems.  Our  $1.00  catalog  lists  it  all  and  contains  free  program  listings  and  programming  hints  to  boot. 

AARDVARK  TECHNICAL  SERVICES,  LTD. 

2352  S.  Commerce,  Walled  Lake,  Ml  48088 

(313)669-3110 
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OSI  RS232  Port 
And  The  High 
Speed  Printer 
Interface 


Paul  Lilly 
Pel  ham,  AL 


What  About  It? 

I  believe  tiie  ihing  I  like  most  about  my  Supcrboard 

II  is  that  it  is  iuli  oi' surprises.  Whatc\er  (ISI 
lacked  in  dot umentaiion  they  made  up  loj-  it  in 
utility,  you  just  have  to  Inid  it.  While  users  of  other 
systems  pay  upwards  from  $  1 00  for  a  serial  inter- 
face, you  can  put  one  on  a  SuiDerboard  II  for 
aroiuid  $5.  And  that  includes  a  software  selectable 
baud  rale  with  liandsliakint^.  Tliis  article  will  show 
\ou  how  to  install  the  port,  and  iiow  to  use  it  as  a 
iiigh  speed  piinter  interface. 

How  To  Do  It 

OSI  shows  tiie  schematic  lor  this  iiitei'face  iiT  llieir 
user  manual,  and,  althougli  the  board  has  the  runs 
etched  in  it,  the  parts  were  not  installed  by  OSI. 
But  don't  try  going  bv  the  board  layout  to  plug  in 
yoiu'  parts,  it's  not  exactly  correct.  Figure  1  is  a 
correct  board  layout.  If  you  only  need  a  one-way 
port,  you  can  omit  Q2,DI(>,R(i2  and  R66.  If" you 
want  true  RS232  voltage  swings,  you  can  cut 
between  the  2  pads  shown  in  the  Note,  and  iiook 
the  high  end  (pin  7  of  ]?>)  to  your  negative  supply. 
I  ha\e  an  Anadcx  DPSOOO  priiucr  liooked  up  to 
my  Superboard  and  althotigh  the  manual  for  it 
says  it  needs  a  minimum  of  -3  \'olts  for  its  RS232 
input,  I've  left  the  2  pads  connected  (voltage  to 
printer  swings  +5  to  0  volts)  and  the  printer  works 
just  fine  anyway.  Of  coiu'se  that  doesn't  mean 
votirs  will,  so  you  may  want  to  add  the  negati\'c 
supply.  If  you  don't  need  or  want  the  extra  speed 
from  your  printer,  you  need  not  hook  up  the 
handshake  signals.  This  way  you  would  be  trans- 
ferring iiifbiination  to  yotir  printer  at  300  baud, 
which  would  allow  you  to  LIST  a  program  on  your 
printer  and  tape  at  the  same  time.  But  if  you  want 


OI-  need  to  run  yoin-  |)rinter  at  high  speed  (we  can 
riui  4800  baud  with  no  hardware  changes),  for 
printing  reports,  making  listings  oi  one  pr<}gram, 
etc.,  then  you  wilt  need  the  handshake  capability. 
Foi"  the  handshake  capabilii\',  we  can  connect  one 
of  four  different  ways  (de[)ending  on  oiu-  printer), 
to  the  Superboard's  CIS  (Clear  to  Send)  bus.  If 
your  printer  uses  an  RS232  compalable  BUSY/ 
READY  signal,  then  coiuiect  it  to  pin  3  of  J3  and: 

1)  If  the  signal  is  high  (  +  )  when  the  printer  is 
ready,  connect  pin  6  of  J3  to  pin  9  of  J3.  See 
figine  3. 

2)  If  the  signal  is  low  (-)  when  the  printer  is 
ready,  connect  pin  10  of  }3  to  pin  9  of  J3.  See 
figure  3. 

If  your  printer  uses  a  TTL  compalable  BUSY/ 
READY  signal  (heie  we  can  omit  Q2,D16,R62,R66) 
and; 

1)  If  the  signal  is  high  (  +  )  when  the  printer  is 
ready,  connect  the  signal  to  pin  6  of  J3,  the 
connect  pin  10  ofJ3  to  pin  9  of  )3. 

2)  If  the  signal  is  low  (-)  when  the  printer  is 
ready,  connect  the  signal  to  pin  9  of  J3.  See 
figure  3. 

Then  in  all  cases,  in  figiue  2  cut  one  foil  and 
connect  between  2  pacls  as  shown,  to  route  this 
CTS  signal  to  the  ACI.-\.  That's  it  for  the  hardware. 
You  n(jvv  have  your  serial  port,  ready  to  run  your 
printer.  Although  this  article  describes  a  hook-up 
to  a  printer  we  can  also  hook  up  to  a  terminal,  and 
use  the  serial  port  as  an  audio  port.  (More  on  the 
audio  port  at  the  end  of  this  article). 

A  little  about  ttieACIA 

Before  going  further,  .some  understanding  of  the 
ACIA  is  necessary.  OSI  u,ses  the  Motorola  6850 
ACI A  chip,  which  has  4  registers  in  it.  Two  legisters 
we  can  read  from  only;  the  Receive  Data  Register 
{read  hex  addr.  FOG  I),  and  the  Status  Register 
(read  hex  addr.  F'OOO).  The  other  two  rcgi.sters  we 
can  only  write  into;  the  Tiansmit  Data  Register 
(write  hex  addr.  FGOl),  and  the  Control  Register 
(write  hex  addr.  FOGG).  The  Control  and  Status 
regislei-s  are  what  give  us  the  program mal)le 
flexibility  to  get  the  most  out  of  oui'  $5  interface. 
The  coiTtrol  Register  allows  us  to  select  the  format 
we  use  to  transmit  and  receive  bits,  select  our 
transmit  rate  (baud),  enable  or  disable  control  and 
interrupt  signals,  and  reset  the  ACIA.  Bits  DO  and 
Dl  are  the  counter  divide  and  reset  bits.  Table  1 
shows  the  usage  for  these  bits. 

As  shown  in  the  table  we  can  select  I  of  3 
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possible  divisions  of  our  transmit  clock  merely  by 
programming  it.  If  you  have  a  stock  Superboard 
II,  the  TX  clock  input  is  approx.  4800  Hz.  The 
monitor  ROM  (during  system  initialization)  sets 
the  clock  divide  to  16,  Vk'hich  gives  us  our  baud  rate 
of  300  for  our  cassette  interface.  Now  here's  the 
trick,  prior  to  outputting  to  oiu'  printer,  we  write 
zeros  into  DO  and  Dl,  .setting  our  clock  divide  to  1. 
With  our  existing  TX  clock  input  of  4800  Hz,  this 
will  give  us  a  baud  rate  of  4800.  Now  we  have  300 
baud  for  our  cassette,  and  4800  baud  for  our 
printer,  with  no  hardware  changes  to  go  back  and 
forth  between  them.  Bits  D2,  D3,  and  D4  select 
different  combinations  of  word  length,  parity,  and 
stop  bits.  Table  2  gives  their  usage.  The  monitor 
sets  these  bits  such  thai  we  transmit  8  iails,  tlien  2 
stop  bits.  That  setup  works  fine  with  my  printer  so 
I  kept  that  format  in  my  programming.  You  will 
want  to  check  the  manual  for  your  printer,  deter- 
mine what  format  in  which  it  needs  to  receive  bits, 
and  program  the  ACIA  accordingly.  Bits  D5,D6 
and  D7  are  used  to  program  the  IRQ  and  RTS 
functions,  which  are  not  needed  at  this  time,  so  we 
will  leave  these  bits  cleared.  Therefore  when  you 
want  to  set  up  the  ACIA  to  run  the  printer  at  4800 
baud  you  will  first  want  to  write  the  binary  word 
0000001 1  into  hex  addr,  FOOO  (POKF.6 1440,3)  top 
reset  the  ACIA,  then  write  the  binary  word 
00010000  into  FOOO  (POKE61440,I6),  to  select  the 
format  and  baud  rate. 

The  Status  Register  will  (among  many  other 
things)  lei  us  know  when  the  Transmitter  Register 
is  ready  to  accept  another  word.  Bit  1  of  the  Status 
Register  is  the  Transmistter  Register  Ready  bit.  If 
it  is  set  to  1 ,  we  can  send  another  word  to  the 
Transmit  Register  (FOOI).  Two  things  will  keep 
this  bit  from  being  set;  I)  If  the  ACIA  has  not  yet 
transferred  the  last  word  that  was  written  and  2)  If 
the  CTS  line  to  the  ACI.A.  is  high,  indication  the 
peripheral  cannot  accept  a  word.  Although  the 
Status  Register  has  a  bit  (D3)  reserved  to  indicate 
the  condition  of  the  CTS  line,  it  will  not  be  necessary 
to  check  it  since  it  is  going  to  inhibit  D 1  bit  anyway. 
The  monitor  ROM  checks  the  Status  Register  prior 
to  loading  a  word  into  the  Transmit  Register,  and 
will  continue  looping  to  check  Dl  in  the  Status 
Register  until  it  finds  it  set,  then  the  monitor  will 
load  the  word  we  want  to  transfer  into  the  Transmit 
Register.  We  need  no  extra  programming  to 
support  our  handshake  signal,  as  the  monitor  is 
already  taking  care  of  this  for  us. 

How  To  Test 

We  can  now  test  our  system  to  see  if  it  is  working 
properly.  We  don't  need  to  hook  the  printer  up  to 
make  these  checks,  in  fact  it  will  probably  be  better 
if  we  don't.  The  first  thing  wc  should  do  is  load  a 
fairly  long  program  into  the  system.  As  it's  loading, 
notice  the  speed  it  is  listing  on  the  screen,  that's 
300  baud.  Now  from  the  keyboard,  type 


POKE?  1440,3  (reset  ACIA)  then  type 
POKE61440,I6  (program  ACIA).  Next  type 
SAVE,  then  LIST.  Now  you  should  .see  tlie  program 
listing  at  a  speed  16  times  faster  than  it  is  loaded  at, 
or  4800  baud.  Now,  as  the  program  is  listing, 
connect  your  CTS  input  to  either  +  5  volts  or 
ground  (depending  on  how  we  configured  it 
earlier)  such  that  you  simulate  a  peripheral  BUSY 
state.  The  program  should  stop  listing  and  not 
continue  until  we  remove  the  input.  II  ihcse  tests 
pass  then  we  are  ready  to  hook  up  our  printer;  if 
the  tests  fail,  you  will  need  to  go  back  and  recheck 
the  hardware  modifications  and  programming. 
Check  the  manual  for  your  printer  and  see  what  is 
necessary  to  set  it  up  for  an  RS232  input  at  4800 
baud.  The  Anadex  printer  has  3  sets  of  dip  .switches 
that  can  be  set  for  a  wide  range  of  baud  rates, 
different  types  of  interfaces,  paper  length,  number 
of  lines  to  skip  over  perforation  etc.  Hook  the 
BUSY/READY  output  from  the  printer  to  J3  of 
your  Superboard  as  described  earlier  for  yom- 
system.  Hook  the  RS232  output  from  yoiu^  Super- 
board  J3  pin  2  to  the  printer  input.  Hook  pin  1  of 
J3  to  the  printer  COM  line  (ground).  Turn  on  your 
printer  and  away  ycju  go. 

Add  A  Speaker 

If  you  don't  have  a  printer  at  this  time  but  want  to 
go  ahead  and  make  the  hardware  addition  anyway, 
you  can  use  this  port  to  hook  up  a  speaker.  You 
can  connect  an  8  ohm  speaker  between  pins  I  and 
2  of  J3.  Now  set  up  for  4800  baud  and  see  how 
your  program  sounds  when  you  LIST  it.  You  can 
expand  on  this  idea,  and  add  some  interesting 
effects  to  your  existing  programs.  Remember, 
when  you  are  in  S.AVT  mode,  any  PRI  NT  argument 
goes  to  the  ACIA  as  well  as  vom-  screen  wiien  you 
LIST  it. 
Some  Finals 

You  should  be  careful  not  to  program  the  ACIA 
while  yoti  are  in  the  SAVE  mode.  I  don't  know 
why,  but  it  hangs  up  the  system  soinelimes  wlien 
you  try  to  do  it.  POKE5I7,l  will  put  you  in  SAVE 
mode  and  POKE5 17,0  will  take  you  out  of  it. 
Although  you  can  now  run  your  printer  at  4800 
baud,  you  are  still  limited  to  300  baud  for  your 
ca.ssette  due  to  the  audio  frequencies  generated  in 
the  cassette  portion  of  your  Sitperboaid.  Since  the 
PRINT  statement  sends  its  argument  to  the  ACIA 
when  in  the  SAVE  mode,  we  can  output  to  the 
printer  any  results  we  normally  .send  lo  the  video 
screen.  Most  small  system  printers  provide  80 
cohmins  per  line.  The  Superboard  software  is  set 
up  to  force  a  LF/CR,  after  72  consecutive  cliaracicrs 
to  the  ACIA.  Dining  a  cold  start,  the  .system  defaults 
to  a  terminal  width  of  72  characters  per  line  if  you 
try  to  request  a  larger  line  length.  This  can  be 
fixed  by  writing  80  (Hex  50)  in  the  terminal  width 
storage  location  (hex  F)  after  initialization,  by  the 
statement  POKE  1 5,80. 
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Table  1  -  Control  Register  Usage,  Bits  DO  &  Dl 

Dl     DO  RESULTS 

0        0  TX  Clock  input  equals  the  transmit  rate 

(baud) 

0  1  TX  Clock  input  is  divided  by  16  to  give 

transmit  rate  (baud) 

1  0  TXClockinputisdividedby  64togive 

transmit  rate  (baud) 
1        1  Reset  AC  I A 


Table  2  -  Control  Register  Usage,  Bits  D2,  D3,  D4 


RESULTS  (TRANSMIT  FORMAT) 
7  bit  word,  1  parity  bit  (even),  2  stop  bits 
7  bit  word,  1  parity  bit  (odd),  2  stop  bits 
7  bit  word,  1  parity  bit  (even),  1  stop  bit 

7  bit  word,  1  parity  bit  (odd),  1  stop  bit 
S  bit  word,  2  stop  bits 

8  bit  word,  1  parity  bit  (even),  1  stop  bit 
8  bit  word,  1  parity  bit  (odd),  1  stop  bit 


D4 

D3 

D2 

0 

0 

0 

0 
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OSI  HEXDOS 

Can  your  disk  operating  system  do  this? 

No  matter  what  you  do  with  your  CI  P  or  Superboard  II.  here's 
a  remarkable  disk  operating  system  thai  will  help  you  do  it  better. 
By  using  subroutines  in  OSI's  ROM  BASIC,  HEXDOS  offers 
power,  versatility,  and  incredible  compactness  (only  2K).  HEX- 
DOS  far  surpasses  the  capabilities  of  OS65D,  liberating  10K  of 
memory  and  disk  space  in  the  process. 

•  Load  or  save  BASIC  programs,  machine  language,  and  data 
files  by  name. 

•  Chain  BASIC  programs  from  disk. 

•  Up  to  22  data  files  may  be  open  simultaneously. 

•  Resides  at  the  beginning  of  RAM,  leaving  maximum  space 
for  user  programs. 

•  Full  trace  of  BASIC  programs  with  optional  single-stepping. 

•  Supports  real-time  clock  and  tone  generator. 

•  True  line  editing  allows  you  to  correct  mistakes  easily. 

•  Includes  a  disassembler  and  eight  useful  programs  to  de- 
monstrate the  power  of  the  system.  Two  BASIC  subroutines 
add  random-access  capability  to  disk  files. 

•  Saiisfaction  guaranteed,  or  your  money  prompily  refunded. 

"Documentation  is  clear  and  complete,  the  best  I  have  seen 
from  any  source." 

-   Ronald  C.  Whitaker,  Compute!  magazine,  April  1981 

Price:  $55.    (Manual  and  5y4-tnch  diskette) 

The  6502  Program  Exchange 
2920  West  Moana 
Reno,  NV  89509 


HOME  OF  THE 


OSI 


FULL 
...^^.^    _._.  _.,^...  GRAPHICS 

MICRO  DATA    flight  simulator 

STREAMWOOD.ILLINOIS   C2/C4P  _ $14.95 

60103 

FULL    GRAPHICS/MADE  EASY., .C1/C2/C4R.. $14.95 
{VERY  USEFUL- UTILITY   PROGRAM) 

SIMON!    FULL  GRAPHICS(SOUNDC4P)....C1/C2/C4P...$7.95 

ADD  STEREO   MUSIC  to  your  system $7.95 

[PLANS  AND  COMPLETE   DOCUMENTATION.. ..TTL    LOGIC) 

VOTRAX    PROGRAMS    ON    CASSETTE    FROM $5.95 

CATALOG    WITH  PROGRAMMING  TIPS  AND  HARD  COPY 

OF  FULL  GRAPHICS  PROGRAM $1.00 

ALL    SOFTWARE  COMPLETE  WITH  HARD  COPY.... 


741    SURREY   DRIVE 


312/837-7569 
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Announcing: 

COMPUTEI's 
FIRST 
BOOK  OF 
PET/OBM 

Since  our  first  issue  in  the  Fall  of  1979, 
we've  provided  more  PET/CBM  infor- 
mation to  owners  and  users  than 
any  other  magazine  in  the  industry. 

Now  we're  taking  the  best  of  our 
published  materiai,  adding  new 
material,  and  putting  it  oil  together 
into  our  first  special  PET/CBM  book: 

COMPUTEi's  First  Book  Of  PET/CBM 

will  be  available  in  the  early  Fall. 
With  a  design  intended  to  make  it 
easy  to  use,  and  contents  aimed  at 
assisting  a  range  of  users  from 
beginners  to  advanced,  you'll  find 
that  COMPUTE!  Books  will  become  a 
valuable  and  permanent  addition 
to  your  reference  library.  But  what 
else  would  you  expect?  After  oil, 
we're  the  resource. 

Reserve  your  copy  today  at  your 
COMPUTE!  dealer.  If  one's  not  handy, 
use  the  coupon  below  or  call  TOLL 
FREE  800-227-1617,  Ext.  401 

In  California  call  800-772-3545,  Ext.  401. 


We  accept  MosterCard  and  VISA 
Dealer  Inquiries  Invited 

PFT/CBM'"  trademark  of  Commodore  Busir.ess  Machines.  Inc. 


Please  send  me . 


Of  PET/CBM  (<!  S  12.95  each. 


Name 


.  copy(s)  of  COMPUTEI's  First  Book 


Address . 
City 


_  State 


-Zip- 


Please  add  S2,00  for  postoge/tiandling  for  each  book  ordered. 
Payment  must  be  in  US  furids  $1.00  billing  (ee. 
All  orders  from  outside  US  and  Canada  must  be  prepoid 
1 
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The  CBM 
"Fat  40"- 
Boon  Or  Bane? 


Jim  Butterfield 
Toronto,  Canada 


A  new  style  of  40-column  PET  has  arrived,  ll  looks 
like  an  80-coIumn  CBM,  and  it  has  many  of  the 
8000  series  features,  but  it's  still  40  columns  wide. 
Because  of  the  big  twclve-iiicli  screen,  screen  char- 
acters are  large  and  crisp.  1  call  it  "The  Fat  40"  or, 
more  formally,  "The  Fat  4.0  40",  since  i("s  Basic  4.0 
in  a  new  package. 

It  looks  like  an  80  column  unit  on  the  outside, 
except  for  the  label  and  the  graphics  keyboard.  It 
looks  like  an  80  cohuim  on  the  inside  —  the  pro- 
cessor board  has  the  same  architecture  as  the  8000 
series.  One  wonders:  is  Commodorejust  upgrading 
the  40  column  units  and  incidentally  standardizing 
their  processor  layout ...  or  will  we  be  seeing  a  dual 
40/80  column  unit  one  of  these  days? 

The  Fat  40  arrived  with  no  advance  fanfare. 
That's  something  of  a  surprise,  since  some  effort 
has  been  made  to  enhance  the  features  of  the  40 
column  machine.  I've  seen  no  documentation  yet 
—  I  hope  it  will  be  available  soon,  for  there  are 
many  features  which  are  not  iinmcdiatcl)'  visible  to 
the  user. 

Convenience  Features 

The  moment  they  switch  on,  users  %vill  notice  a  new 
feature  of  the  Fat  40 — ^  there's  a  sounder  or  chiming 
device  built  in.  ft  rings  on  power  up  and  whenever 
you  approach  the  end  of  a  line.  If  you  have  two  40- 
column  row^s  linked  together  to  make  an  80-colunin 
line,  the  bell  will  correctly  sound  only  when  you 
near  the  end  of  the  sec(jnfl  row.  The  sounder  is 
tied  into  the  CB2  line,  which  is  used  for  many 
game  sound  effects.  Now  your  games  will  chuckle, 
chime,  chirp  and  chatter  without  the  need  for  an 
external  amplifier  and  speaker. 

A  number  of  keys  now  repeat  automatically  if 
you  hold  them  down  for  a  moment.  These  include 
the  cursor  movement  keys,  the  Space  bar,  and  the 
Insert/Delete  key.  It's  handy  to  be  able  to  zip  around 


the  screen,  especially  foi-  those  of  us  who  make 
mistakes. 

The  screen  can  no\\'  be  switched  from  its  nor- 
mal Graphics  mode  to  Texl  mode  (upper  and 
lower  case)  with  PRINT  C:HR|(14),  and  returned 
back  to  graphics  with  PRINT  CHR$(  142).  The 
effect  is  somewhat  different  than  the  POKE  59468... 
command.  When  the  screen  switches  to  text  mode, 
the  lines  are  spaced  m{)re  widely,  giving  a  moi"c 
pleasing  appearance.  Some  computers  may  need  a 
minor  adjustment  of  the  screen  size  control  if  the 
top  and  bottom  lines  partly  disappear  from  the 
display. 

Memory  Reallocation 

New  memor\  locations  have  been  called  into  use  to 
allow  implementation  of  the  Fat  40's  extra  featiues. 
Standard  Basic  programs  will  not  be  affected,  but 
u.sers  should  check  .some  ol  the  following  locasicMis 
closely  if  they  have  problems. 

Location  151  decimal  (hexadecimal  97)  is 
often  used  to  tell  if  a  key  is  being  held  down  or  not. 
It's  still  useful  for  that  piu^pose:  it  will  contain  255 
as  before  if  no  key  is  pressed.  If  you  have  a  ]M'ogram 
that  peeks  this  address  to  see  which  particular  key 
is  dt)wn,  you  may  have  problems:  the  coding  has 
changed  and  each  key  is  now  represented  by  a  new 
value. 

Locations  1001  to  1017  (hex  03E9  to  03F9)  are 
no\v  used  by  llic  operating  system;  if  your  program 
uses  these  locations,  better  rewrite  and  use  some 
other  part  of  memory.  Some  of  these  locations  are 
changed  by  the  system,  and  others  are  used  but  not 
changed;  leave  them  alone. 

A  particularly  deadly  location  is  1003  (hex 
03EB).  It  governs  the  size  of  the  keyboard  input 
buffer:  change  it  to  a  higher  value  (it's  normally  9) 
and  you'll  be  able  to  type  ahead  more  characters. 
The  extra  space  used  for  yoiu^  characters  is  in  the 
first  cassette  bulTei'  —  safe  enough  if  you're  not 
using  it  for  something  else.  The  catch  is  that  a 
value  of  zero  placed  in  location  1003  gives  you  a 
keyboard  bufier  size  of  zero,  and  your  keyboard  is 
out  of  business.  It  can  hap|)cn  accidentally  ...  even 
by  just  loading  some  programs. 

As  a  result  of  tliese  new  memory  allocations,  it 
appears  that  the  second  cassette  can  no  longer  be 
used  for  reading  or  writing  .sequential  tape  Files. 
Most  serious  file  people  use  disk  these  days,  but 
users  who  are  thinking  ofa  twin  cassette  system 
should  approach  the  Fat  40  with  caution.  A  brief 
sunuiiary  of  the  new  area  is  given  in  the 
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following  table. 


Decimal  Hexadecimal 

1001  03E9 

1002  03  E  A 

1003  03  EB 

1004  03EC 

1005  03ED 

1006  03EE 

1007  03 EF 
1008-17  03FO-9 


Usage  80-col 

New  key  marker  E6 

Key  repeat  countdown  E5 

Keyboard  buffer  limit  E3 

Chime  time  E7 

Decisecond  timer  — 

Key  repeat  flag  E4 

Tab  work  value  — 

Tab  stops  03EE-F9 


Equivalent  locations  in  80-column  machines  are 
given  wlien  applicable.  The  Decisecond  timer  is 
active  only  in  unusual  circumstances. 

New  Programmed-Cursor  Commands 

The  Fat  40  doesn't  have  an  Escape  key,  which  makes 
it  a  bit  harder  to  implement  new  commands  as 
programmed-ciusor  characters.  It's  worthwhile 
knowing  how  to  do  them  since  it  gives  your  program 
compactness.  A  couple  of  examples  will  illustrate 
how  it's  done. 

Example  1:  Ringing  the  bell.  We  wish  to  print 
HELLO  and  ling  the  bell  and  then  continue  the  line 
with  THERE  and  ring  the  bell  again. 

Start  by  typing  in  PRINT  "  "  —  be  sine  to  type  in 
both  sets  of  double  quotes  —  and  then  press  the  De- 
lete key  once.  You'll  be  left  with  PRINT  "  and  you'll 
be  out  of  progrannned-cinsor  mode.  Now  type  in 
the  HELLO,  and  then  press  the  RVS  (Reverse)  key. 
If  you've  done  it  right  so  far,  you  will  not  get  a  re- 
verse letter  R  printed  on  the  screen.  Now  we  press 
the  G  key  and  should  get  a  reverse  G  on  the  screen. 
Tinn  the  reverse  feature  off  by  pressing  shifted 
RVS,  and  then  type  in  THERE  (don't  forget  the 
space  before  the  word).  To  arrange  for  the  bell  to 
ring  the  second  time,  we  repeat  the  RVS,  G,  RVS- 
OFF  sequence. 

n  you've  followed  directions,  you  should  have  a 
line  that  looks  like: 

PRINT  "HELLO  G  THERE  G 

...  with  the  G's  showing  in  reverse.  Press  RETURN 
and  [jrinling  and  bell-ringing  will  all  take  place  as 
part  oi  the  one  statement. 

Fhis  works  on  the  Fat  40  and  on  80  column 
machines,  but  will  not  work  on  earlier  (skinny)  40 
cohunn  machines  ,,,  even  with  an  external  speaker 
attached. 

Example  2 :  Setting  and  using  tabulation  slops. 
We  wish  to  set  up  tab  stops  and  then  print  something 
using  them. 

'Fypc  a  line  onto  the  screen  that  would  print, 
say,  the  tetter  T  wherever  vou  wanted  to  put  a  tab 
stop.  Be  sure  it  starts  with  PRINT"  ...  and  ends  with 
a  final  quotation  mark,  biu  don't  press  RETURN 


yet.  Now:  back  up  the  cursor  to  each  T  you  have 
typed,  and  type  the  following  sequence:  RVS,  Shift- 
I,  RVS-OFF,  Insert  (Shift-DEL),  Space.  The  Shift-I 
should  print  as  a  "curved  corner"  graphic  in  reverse. 
The  line  will  get  longer,  biU  that's  all  right:  the  tab- 
set  characters  will  end  up  in  the  right  place. 

When  you've  replaced  all  the  T's  with  the 
reversed  graphic,  press  RETURN  and  the  tab  stops 
are  set.  You  can  clear  them  later  with  exactly  the 
same  statement.  Now  let's  use  these  tabs  in  a  print 
slatetnent. 

Enter  a  line  such  as  PRINT  "THIS  IS  A  NICE 
FEATURE",  but  don't  press  RETURN.  Move  the 
cursor  back  and  replace  all  of  the  spaces  with  RVS  I. 
This  time,  you  won't  get  a  graphic,  just  the  reversed 
letter  I  between  the  words.  "When  you're  finished 
press  RETURN  and  the  words  will  arrange  them- 
selves at  the  tab  positions  you  have  previously  set. 

It  takes  a  little  practice  to  get  used  to  these  new 
features.  They  are  worth  the  trouble:  they  are  quite 
handy.  The  8000  series  machines  have  the  same  — 
and  more  —  features,  plus  an  Escape  key  to  make 
coding  easier,  f n  either  case,  you  may  also  use  the 
CHR$(..)  equivalent  to  do  the  same  job. 

Here's  a  table  of  the  Fat  40  features: 


CHR$ 

Programmed 
Char  (reverse) 

Effect 

7 
135 

G 

Shift  G 

Ring  Bell 

Ring  Bell  Longer 

9 

1 

Tabulate 

137 

Shift  I 

Set/Clear  Tab  Stop 

14 

N 

Switch  to  Text  mode 

142 

Shift  N 

Switch  to  Graphics  mode 

16* 

P* 

Clear  line  from  cursor 

150 

Shift  V 

Clear  line  before  cursor 

The  control  character  which  clears  from  the  cursor 
to  end-of-line  appears  to  be  an  error.  Compatibility 
with  the  80-coliuiin  unit  and  consistency  with  the 
other  characters  suggest  that  CHR$(22),  or  reverse 
V,  should  do  the  job.  Instead,  it's  CHR$(16)  that 
works  on  the  Fat  40.  Since  decimal  22  equals  liex- 
adecimal  16,  one  suspects  a  simple  programming 
oversight  has  taken  place,  and  that  Commodore  will 
correct  this  one  in  a  sLibsequent  release.  In  the 
meantime,  I  would  suggest  using  both  in  any  pro- 
grams that  you  write  using  this  feature:  PRINT 
CHR$(22);CHR$(I6)  ..  will  work  nicely  on  any 
machine.  The clear-from-cursor  leatine  is  very  use- 
ful by  the  way:  it  allows  you  to  clear  a  screen  line  be- 
fore writing  on  it. 

Not  Quite  An  80  Column 

Some  of  the  features  of  the  80  columti  machine 
don't  seem  to  be  available  on  the  Fat  40.  You  can't  set 
up  screen  "windows";  the  commands  for  line  inser- 
tion and  deletion  are  not  in  place;  and  progranmiers 
will  search  in  vain  for  the  input-output  vectors  such 
as  the  80  column  provides. 


Professional  Business  Software 

For  The  Commodore  32K  Microcomputer  System 
With  2040  Dual  Drive  Disk  &  2022  Tractor  Feed  Printer 


General  Ledger 


Accounts  Payable 


Accounts  Receivable 


Payroll 


Hotds  Up  To  300  Accounis 

Accepts  Up  To  3000 
Transactions  Per  Month 

Cash  Disbursements  Journal, 
Casin  Receipts  Journal,  and 
Petty  Casin  Journal  for 
simplified  dala  entry. 

Maintains  Account  Balances 
For  Present  Month,  Present 
Quarter,  Present  Year,  Three 
Previous  Quarters,  And 
Previous  Year 

Complete  Financial  Reports 
Including  Trial  Balance, 
Balance  Sheet,  Profit  &  Loss 
Statement,  Cash  Receipts 
Journal,  Cash  Disbursements 
Journal,  Petty  Cash  Journal 
and  more- 

Accepls  Postings  FrorTi 
External  Sources  Such  As 
Accounts  Payable,  Accounts 
Receivable,  Payroll, 
Etc 


•  Interactive  Data  Entry  With 
Verified  Input  And  Complete 
Operator  Prompting 

•  Automatic  Application  Of 
Credit  And  Debit  Memos 

•  Maintains  Complete  Purchase 
Records  For  Up  To  200 
Vendors 

•  Invoice  File  Accepts  Up  To 
400  Invoices 

•  Random  Access  File 
Organization  Allows  Fast 
Individual  Record  Updating 

•  Multiple  Reports  Provide  A 
Complete  Audit  Trail. 

•  Check  Pnniing  Wdh  Full 
Invoice  Detail 

•  Full  Invoice  Aging 

•  Aulomatic  Posting  To 
General  Ledger 


Maintains  Invoice  File  For  Up 
To  300  Invoices 

Accomodates  Full  Or  Partial 
Invoice  Payments 

Customer  File  Maintains 
Purchase  Information  For  Up 
To  1000  Customers 

Allows  For  Automatic 
Progress  Billing 

Provides  For  Credit  And  Debit 
Memos  As  Well  As  Invoices 

Prints  Individualized 
Customer  Statements, 

Interactive  Data  Entry  With 
FullOperalor  Prompting 

Complete  Data  Input 
Verification  And  Formating. 

Automatic  Posting  To 
General  Ledger     , 


•  Maintains  Monthly,  Quarterly, 
And  Yearly  Cumulative  Totals 
For  Each  Employee 

•  Payroll  Check  Printing  With 
Full  Deduction  And  Pay  Detail. 

•  Sixteen  Different  Reports 
Including  W2  And  94  1 

•  Interactive  Data  Entry  With 
Easy  Correction  Of  Entry 
Errors- 

•  Automatic  Data  Veriljcation 

•  Complete  Job  Costing  Option 
With  Cumulative  Totals  And 
Overhead  Calculations 

•  Random  Access  File 
Organization  For  Fast 
Updating  Of  Individual 
Records 

•  Automatic  Posting  To 
General  Ledger   . . . 


Structured  around  the  time  tested  and  reliability  proven 
series  of  business  soflw/are  systems  developed  by  Osborne 
and  Associates,  tfiese  programs  have  been  designed  to  (ill 
the  need  of  a  comprehensive  accounting  package  for  the 
new  Commodore  PET  microcomputer  system  Each  program 
can  either  stand  alone,  or  be  integrated  with  the  others  in  a 
total  software  system. 

Designed  with  the  lirsi  time  user  in  mind,  these  programs 
lead  ttie  operator  through  step  by  step,  venliod  data  entry  It 
IS  impossible  to  'crash'  a  program  due  to  operator  error  or 
invalid  data  input  Design  consistency  has  been  maintained 
Irom  program  to  program  to  greatly  increase  operator 
familiarity  and  conlidence. 

Documentation,  normally  a  problem  tor  small  systems 
users,  IS  provided  by  the  comprehensive  series  of  Osborne 


and  Associates  user  manuals  These  three  manuals  together 
total  over  800  pages  of  detailed  step  by  step  instructions 
written  at  three  levels  for  DP  Department  Managers,  Data 
Entry  Operators,  and  Programmers  You  don't  have  to  worry 
about  getting  'promises'  instead  of  documentation  because 
the  documentation  was  written  before  the  programs 
were  developed.  A  second  set  of  manuals  details  any 
changes  required  during  conversion  Each  program 
provided  on  disk  with  complete  documentation  Packaged 
in  a  handsome  three  ring  binder  with  pockets  and  twelve 
monthly  dividers  lor  convenient  storage  of  reports 

See  your  nearest  Commodore  dealer  for  a  demonstra- 
tion of  this  outstanding  business  software  system. 


CMS  Softiware  Systems 

2204  CAIVlP  DAVID  •  MESQUITE,  TX  75149  •  214-381-0690 
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Somelliing  lli;u  is  common  lo  ihe  Fat  40  and  tlic 
80  colimiii  machines  is  a  siaiidarcl  set  olsciccii  eiilry 
points.  These  will  be  useful  to  machiiie  tanguage 
programmers  who  want  to  do  certain  screen/ 
kevl)oard  operations,  Ihe  table  is  given  here  with- 
out details: 


EOOO 

Initialize  screen 

E003 

Get  a  key 

E006 

Inputaline 

E009 

Print  a  character 

EOOC 

Interrupt  routine 

EOOF 

Timer,  keyboard  service 

E012 

Interrupt  exit 

E015 

Clear  screen 

E018 

Set  text  mode 

EOIB 

Set  graphics  mode 

EOIE 

Set  CRT  controller 

E021 

Scroll  down 

E024 

Scroll  up 

E027 

Scan  keyboard 

E02A 

Ring  Bell 

It  should  be  emphasized  that  these  entry  points  do 
not  exist  on  previous  (skinny)  40  column  machines. 
Only  80  column  machines  and  the  Fat  40  have  them. 

Adding  It  All  Up 

The  Fat  40  has  many  advantages  and  only  a  Few 
drawbacks  com|jared  to  its  40  column  predecessors. 
The  operating  system  offers  us  some  sj^lendid  new 
featiu-es  for  tlie  screen.  On  the  negative  side,  the  se- 
cond cassette  appears  to  be  viitually  otit  of  business 
and  a  number  of  programs  will  need  cleaning  up  be- 
fore they  can  graduate  lo  Fat  40  operation. 

Ail  in  all,  it's  a  welcome  change.  Most  users  wM 
be  quite  pleased  with  the  bonus  features  that  come 
with  the  Fat  40. 


EXRMPLE    i : 

PRINT"HELLLiM  THEREM 
HELLO  THERE 

REfiUV. 

EMRMPLE   2- 

PRINT    "  31 


B" 


RERDV. 

PRINT 
THIS 

RERHV. 


"  TH I  SKI  SliRlt-n  CEIFERTLIRE " 

IS      R    MICE    FERTURE 
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Every  PET " 
Needs  a  Friend. 


CURSOR  is  the  best  friend  your  Commodore  PET  will  ever 
have.  Since  July,  1978  we  have  published  150  of  the  most 
user-friendly  programs  for  the  PET  available  anywhere. 
When  we  write  or  edit  a  program,  we  spend  lots  of  time 
fussing  about  how  it  will  treat  you.  We  pay  attention  to  lots 
of  little  things  that  help  make  using  a  computer  a  pleasure 
instead  of  a  pain. 

Naturally,  CURSOR  programs  are  technically  excellent. 
Each  program  that  we  purchase  is  extensively  edited  or  re- 
written by  a  professional  programmer.  But  imagination  is 
just  as  important  as  being  user-friendly  and  technically 
good!  We  delight  in  bringing  you  off-beat,  unusual 
programs  that  "show  off"  the  abilitiesof  your  PETorCBM, 

CURSOR  is  user-friendly,  technically  great  and  full  of 
imaginative  programs.  And  every  issue  of  CURSOR  is  still 
available!  We  continue  to  upgrade  previously  published 
programs  so  that  they'll  work  on  the  three  varieties  of 
Commodore  ROM's  (Old,  New,  and  4.0).  New  issues  also 
work  on  the  60  column  CBM. 

For  only  S4.95  you  can  buy  a  sample  issue  and  judge  for 
yourself.  Or  send  $27  for  a  six-issue  subscription.  Each 
CURSOR  comes  to  you  as  a  C-30  cassette  with  five 
programs  and  a  graphic  Front  Cover,  ready  lo  tOAD  and 
RUN  on  your  PET. 

Who  knows?  After  your  PET  meets  CURSOR,  things  may 
never  be  the  same! 


Published  By; 


DisUihuifyd  by: 
AUDIOGENIC  Ltd. 

P.  o.  BoK  sa 

Reading.  Befk^Kire 

SYSTEMS  FORMULATE  Corp. 
Shin-Makicho  BIdg.,  1-8-17 
Vaesu,  Ctiuo-Ku,  Tokyo  103 
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David  Heise  is  a  Professor  of  Sociology  at  the  University 
of  North  Carolina,  Chapel  Hill.  His  books  include 
Causal  Analysis  and  Understanding  Events,  and  he 
edited  Microcomputers  in  Social  Research  (Beverly 

Hills,  CA:  Sage,  1981).  He  has  created  commercial 
microcomputer  programs  for  word  processing  and 
statistical  analysis. 

Digital 
Arrayment 

David  R.  Heise 
Department  of  Sociology 
University  of  North  Carolina 
Chapel  Hill,  NC 

A  PET  in  a  store  window  points  to  a  product  on  its 
left  and  prints  the  price  in  large  numerals,  then  the 
price  for  a  product  on  its  right,  then  the  price  for  a 
product  on  its  top,  cycling  on  all  day.  The  referee 
at  your  club's  ping  pong  tournament  presses  a  key 
for  each  point,  and  results  are  displayed  on  the 
PET  electronic  scoreboard.  Children  in  a  classroom 
watch  the  big  numbers  appear  on  the  PET  screen 
as  teacher  types  out  1  +  1  =  2. 

This  article  provides  a  program  that  makes 
such  applications  practical.  The  program  generates 
large  numerals  from  PET  graphic  characters.  The 
digits  are  highly  visible  from  a  distance  —  three 
columns  wide  and  seven  rows  high.  You  call  the 
routine  from  BASIC  programs  simply  by  specifying 
what  digit  you  want  and  where  on  the  screen  to  put 
it.  The  400  bytes  of  assembly  language  are  protected 
from  overwriting  while  you  program  in  BASIC. 

Operation  is  fast.  Digits  appear  at  once.  You 
can  program  applications  that  would  not  be  effec- 
tive if  large  numerals  had  to  be  constructed  with 
the  PRINT  command. 

The  Digits  Program 

Problem:  Create  an  assembly  language  routine 
that  will  print  large  digits,  0  to  9,  anywhere  on  the 
PET  screen  on  command  from  BASIC. 

The  logic  for  such  a  routine  is  simple.  We 
determine  which  graphic  characters  are  needed  to 
form  each  digit  and  store  the  screen  values  for 
these  characters  in  RAM.  To  put  a  digit  on  the 
screen,  transfer  the  stored  values  to  the  appropriate 
cells  of  screen  memory. 

Calling  the  routine  from  BASIC  provides  a 
complication.  We  have  to  pass  three  parameters 
from  BASIC  to  the  special  routine:  the  number  to 
be  displayed,  and  the  row  and  column  numbers 
defining  where  on  the  screen  to  display  it.  POKEing 
parameters  and  calling  the  routine  with  SYS  is 
possible,  but  slow  and  clumsy.  The  USR  function  is 
preferable  because  it  passes  parameters  naturally 


while  it  calls  its  routine.  However,  USR  takes  only  a 
single  argument,  not  three.  How  can  we  evade  that 
limitation? 

USR  transfers  its  argument  to  the  floating 
point  accumulator  (FACC)  as  a  five-byte  floating 
point  number.  The  five  byte  format  is  difficult  to 
decode,  but  a  built-in  PET  subroutine  converts  the 
contents  of  FACC  to  a  two-byte  integer  format, 
which  gives  16  bits  of  easily  interpreted  informa- 
tion. We  pass  the  required  parameters  using  15 
bits  as  follows.  {The  16th  bit  —  the  sign  of  the 
integer  —  is  not  needed). 

— Use  four  bits  to  identify  the  desired  numeral 
(n),  0  to  9  plus  10  as  a  code  for  blank. 

— Use  five  bits  to  identify  the  screen  row,  0  to 
18,  where  the  top  of  the  numeral  is  to  be  posi- 
tioned. 

— Use  six  bits  to  identify  the  screen  column,  c, 
ranging  from  0  to  37,  for  positioning  the  left  side 
of  the  numeral. 

Combining  the  three  parameters  by  the 
expression: 

ARGUMENT  =N+ 16*r  +  512*c 

or 

ARGUMENT  =N  +  ROW*r+COLUMN*c 
where  ROW=  16  and 
COLUMN  =  512 

will  position  the  parameters  in  the  two  byte  integer 
representation  of  the  argument  as  follows. 

I  HighByte , LowByte | 


J L 


J L 


SON 

To  recover  n  we  simply  find  the  result  of  the 
expression  [low-byte  AND  15]  which  masks  out  the 
information  in  the  four  leftmost  bits  of  the  low 
byte  (binary  15  equals  0000 1  111).  Then  we  move 
all  bits  rightward  four  places  and  mask  again  with 
the  expression  [low-byte  AND  31]  to  get  the  value 
of  r.  We  move  the  bits  over  another  five  places 
(adding  0  bits  on  the  left),  leaving  c  in  the  low  byte. 
Problem  solved! 

Assembly  Language  Routine 

Listing  1  shows  the  source  and  object  listings  for 
the  program. 

When  the  USR  function  is  executed,  it  transfers 
its  argument  to  FACC  and  begins  executing  the 
code  at  line  750.  Subroutine  FLPINT  in  the  PET's 
memory  converts  the  floating  point  number  to  an 
integer. 

Lines  760-770  apply  the  mask  that  recovers 
the  digit  to  be  displayed.  Lines  780-830  multiply 
the  digit  by  2 1 ,  yielding  an  index  (line  840)  to  the 
relative  place  in  memory  where  the  screen  values 
for  the  digit  are  stored. 

Lines  850-860  roll  the  bits  of  the  integer 
rightward  four  places  with  a  subroutine  at  lines 
1360-1400.  A  mask  then  is  applied  to  get  the  row 
number  for  the  top  of  the  digit,  and  this  is  stored 
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on  the  stack  (lines  870-890). 
Bits  are  rolled  rightward  again  leaving  the 
desired  column  number  in  the  fourth  byte  of 
FACC  (lines  900-910).  Line  920  zeros  the  fifth  cell 
of  FACC.  The  column  number  is  added  to  the 
address  for  the  beginning  of  screen  memory  and 
stored  in  cells  4  and  5  of  FACC  —  lines  930-990. 
(SCREEN  is  the  beginning  of  screen  memory 
minus  40  in  order  to  simplify  the  next  step.) 

The  desired  row  number,  r,  is  pulled  from  the 
stack,  and  40  is  added  r  +  1  times  to  the  number  in 
FACC  4  and  5  (lines  1000-1100).  The  final  result 
in  FACC  bytes  4  and  5  is  the  address  of  the  screen 
memory  cell  where  construction  of  the  digit  is  to 
begin.  This  address,  with  the  6502's  Y  index  set  to 
zero  (line  1 1 10),  can  be  used  to  addess  the  cell  by 
indirect  addressing. 

Lines  1 130-1 140  fetch  the  first  character  for 
the  digit  and  transfer  it  to  the  screen.  The  X  and  Y 
indexes  are  incremented,  and  the  second  character 
is  transfered  (lines  1 150-1 190).  This  is  repeated 
for  the  third  character  (lines  1200-1250).  Then  the 
X  index  is  incremented  as  usual  (Une  1250),  but  the 
Y  index  is  increased  so  it  points  all  the  way  into  the 
next  screen  row,  once  again  at  the  left  side  of  the 
character  being  generated  (lines  1260-1290).  The 
above  steps  are  repeated,  forming  the  next  row  of 
the  digit.  The  cycle  repeats  seven  times  (lines  1300- 
1310),  and  then  execution  returns  to  BASIC  (line 
1320). 

The  screen  values  for  the  2 1  graphics  that 
form  each  digit  are  given  in  Unes  1440-2130.  Code 
10  produces  a  blank  created  from  21  spaces  (lines 
2140-2200). 

Auxiliary  Assembly  Routines 

The  code  in  Listing  1  begins  with  a  routine  that 
sets  the  pointer  for  the  USR  function  to  the  begin- 
ning of  the  Digit  code  (lines  310-340)  and  protects 
the  assembled  routines  from  being  overwritten  by 
BASIC  (lines  360-400).  This  is  called  by  a  SYS 
statement  before  loading  or  entering  any  BASIC 
lines. 


A  routine  to  reverse  the  entire  screen  (lines 
470-670)  does  not  aid  the  construcdon  of  digits, 
but  it  is  typically  useful  in  applications  where  large 
numbers  are  used.  This  procedure  also  is  invoked 
by  a  SYS  command. 

Intering  the  Code: 

The  lefthand  side  of  Listing  1  gives  the  hexadecimal 
code  for  the  program,  which  can  be  entered  using 
the  PET  monitor.  The  code  is  saved  as  a  separate 
file  to  be  loaded  by  the  Loader  Program  given  in 
the  next  section.  You  should  enter  and  save  the 
Loader  Program  first. 

The  listed  code  is  assembled  for  placement  at 
the  top  of  RAM  on  an  8K  machine.  The  same  code 
can  be  used  on  16K  or  32K  PETs  as  long  as  your 
application  program  fits  in  the  space  left  for 
BASIC  —  about  6500  bytes.  Alternatively,  the  code 
can  be  relocated  for  positioning  at  the  top  of  RAM 
in  larger  machines,  leaving  more  space  for  BASIC 
programming.  This  involves  doing  two  things.  (1) 
Enter  the  code  begiiniing  at  address  .$3K70  for 
16K,  or  at  $7E70  for  32K.  (2)  Change  tlie  high 
bytes  of  some  addresses  in  the  code  to  $3E  or  $7E 
so  they  correspond  to  the  relocation.  Places  where 
a  change  is  required  are  marked  by  <SIZE>  in  the 
comments  column. 

The  given  code  is  for  Operating  System  3.0. 
Changes  must  be  made  for  operation  with  "old 
ROMs"  or  the  newer  Operating  System  4.0.  Con- 
version values  for  old  ROMs  are  given  in  brackets 
in  the  comments  column.  The  code  at  line  750 
must  be  changed  to  [20  A7  DO]  for  old  ROMs;  to 
[20DlCD]forO.S.  4.0. 

After  all  of  the  code  has  been  entered,  it  can 
be  saved  on  tape  using  the  following  monitor 
command. 

•S  "DIGITS  CODE",01,1E70,IFF4 

The  file  should  be  written  on  tape  following  the 
Loader  Program. 

The  code  can  be  saved  on  a  disk  which  has 
been  initialized  in  unit  #0  with  the  command: 

.S  "0:DIGITS  CODE",08,1E70,1FF4 
Naturally,  the  addresses  have  to  be  changed  in 
these  save  commands  if  the  code  is  relocated. 

Loader  Program 

Listing  2  presents  a  short  BASIC  program  that 
automatically  loads  the  DIGITS  CODE  and  then 
loads  and  runs  a  subsequent  BASIC  file  named 
MAIN.  (See  the  end  of  Listing  3  for  explanation  of 
special  symbols.)  The  subsequent  BASIC  program 
is  your  applications  program.  It  must  be  named 
MAIN  to  accord  with  the  Loader  Program. 

A  BASIC  program  always  must  be  loaded 
after  DIGITS  CODE  in  order  to  reset  the  PET  to 
its  normal  operating  parameters.  Otherwise  you 
will  get  an  OUT  OF  MEMORY  error  when  you  try 
t{)  enter  BASIC  lines.  Of  course,  MAIN  could  be  a 


standard  Features: 

•  Full  power  to  PET/CBM  for  a  minimum  of 
15  minutes 

•  Installs  within  PET/CBM  cabinet 

•  No  wiring  changes  necessary 

•  Batteries  recharged  from  PET/CBM  inte- 
gral power  supply 


Specifications: 

•  Physical  Size:    5.5"  x  3  6"  x  2  4" 

•  Weight:    4  5  lbs. 

•  Time  to  reach  full  charge:    16  hours 

•  Duration  of  outputs:    Minimum  of  15  min. 

•  Voltages:    +16,  +9,  -12,  —9 

•  Battery  Life  Expectancy:    3  to  5  years 

•  Battery  On-Off  Switch 


For  Use  With: 

•  Commodore  PET/CBM  2001  and  4000  ser- 
ies computer 

•  Commodore  PET/CBM  8000  series  com- 
puter (screen  size  will  not  be  normal  on 
battery  back-up) 

•  Commodore  C2N  Cassette  Drive 


BATTERY 

BACKUP 

SYSTEIVL 


FOR  COMMODORE  PET/CBM  COMPUTERS 


Never  again  lose  valuable  data  because  of 
power  shortages  or  line  surges.  Backpack  sup- 
plies a  minimum  of  15  minutes  reserve  power  to 
32K  of  memory,  the  video  screen  and  tape 
drive.  BackPack  fits  inside  the  PET/CBM 
cabinet  and  can  be  installed  easily  by  even  the 
novice  user.  BackPack  is  recharged  during  nor- 
mal operation  and  has  an  integral  on-off  switch. 

BackPack  comes  fully  assembled  and  tested. 
Instructions  included. 


BackPack  is  a  trademark  of  ETC  Corporation 
CBM/PET  are  trademarks  of  Commodore  Business  Machines 


Designed  and  manufactured  by: 

ELECTRONIC  TECHNOLOGY  CORPORATION 

P.O.  Box  G,  Old  N.C.  42 

Apex,  North  Carolina  27502 

Phone:  (919)362-4200  or  (919)362-5671 


Electronic  Manufacturing 

Technical  Design  and  Development 

Computer  System  Technology 
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ELECTRONIC  TECHNOLOGY  CORPORATION 
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diimmv  program  consisting  of  nothing  more  than: 
10  REM. 

Using  the  Routines  In  BASIC 

Set  the  multiplier  variables  at  the  beginning  of 
your  program  as  follows: 

ROW  =  1 6:COLUMN  =  512 
Then  the  following  statement  will  print  a  digit,  D, 
with  its  top  left  corner  at  screen  row  R  and  screen 
column  C. 

X  =  USR(D  +  ROW*R  +  COLUMN*C) 
If  D  equals  10,  then  a  blank  is  printed,  which  is 
useful  for  erasing  old  digits.  (The  value  returned 
in  X  is  meaningless.) 

Screen  reversal  is  obtained  by 

SYS  7809  (for  8K), 

SYS  15984  (for  16K),  or 

SYS  32368  (for  32K). 

Digits,  erasure,  and  screen  reversal  can  all  be 
obtained  by  entering  the  BASIC  commands  in 
direct  mode. 

My  Application 

I  have  a  classroom  show  for  my  university  course 
in  social  statistics  that  goes  like  this. 

"Professor  Dummie  at  Nihil  University  has 
proposed  a  theory  that  males  are  knver  class  more 
often  than  females.  He  interviewed  100  people, 
computed  the  cross  tabulation  of  class  by  gender, 
and  found  his  hypothesis  was  supported.  The  news 
created  a  sensation  among  researchers,  scores  of 
whom  are  repeating  the  study. 

In  fact,  this  machine  (the  PET)  is  going  to 
inform  us  how  the  results  are  coming  out.  For  the 
rest  of  the  period  you  will  see  the  results  of  study 
after  study.  In  each  case,  there  will  be  100  cases  in 
a  cross-tab  along  with  the  chi-square  statistic 
revealing  whether  the  results  are  important  or  not. 
The  screen  will  tiun  white  when  the  results  are 
statistically  significant.  Interrupt  my  lecture  when 
that  happens  so  I  can  keep  tabs  on  how  Dimimie's 
idea  is  faring.  When  the  results  support  him,  I'll 
put  a  mark  in  this  column  (1  write  "males  are  lower 
class"  on  the  blackboard).  When  the  results  are 


What's  a 

nxEi 


opposite,  I'll  mark  this  column  ("females  are  lower 
class"). 

"We  don't  need  to  bother  with  findings  that 
aren't  statistically  significant.  They  wouldn't  be 
ptiblished  anyway. 

"Of  course,"  I  add  in  a  stage  whisper,  "the 
tables  really  are  random." 

The  sideshow  allows  students  to  see  chi  square 
values  for  nearly  200  tables  —  a  quick  dose  of 
"experience."  They  see  a  demonstration  of  the 
statistical  principle  that  about  one  out  of  twenty 
statistics  really  is  significant  by  chance  at  the  .05 
level.  They  are  shown  thai  a  stupid  theory  can 
actually  lead  to  reporting  of  significant  results, 
even  with  sequences  of  confirmations. 

The  computer  in  the  classroom  provides  the 
dramatization,  but  the  show  works  only  because 
numbers  on  the  screen  are  big  enough  for  everyone 
in  the  room  to  see. 

Listing  3  presents  the  Chi  Square  Program. 
Enter  it  and  save  it  as  MAIN  to  get  a  nice  demon- 
stration of  all  the  features  in  the  Digits  routine.  (Be 
patient  when  you  run  it:  significant  results  pro- 
ducing a  reversed  screen  may  not  appear  imtil  the 
20th  or  30th  table.) 

Program  L 

SOO  FOR  ADRES=7792T08191!READ  DATTA: 
POKE  ADRESfDATTAJNEXT  ADRES 
7792  DATA  169,  164,  13.3,  1,  169,  30 
7798  DATA  133,  2,  169,  111,  133,  52 
7304  DATA  169,  30,  133,  53,  96,  160 
7810  DATA  0,  169,  232,  133,  97,  169 
7816  DATA  131,  133,  98,  177,  97,  24       • 
7322  DATA  105,  128,  145,  97,  56,  165 
7828  DATA  97,  233,  1,  133,  97,  165 
7834  DATA  98,  233,  0,  133,  98,  201 
7840  DATA  127,  208,  232,  96,  32,  154 
7846  DATA  208,  169,  15,  37,  98,  163 
7852  DATA  169,  235,  24,  105,  21,  136 
78.53  DATA  16,  250,  170,  160,  4,  32 
7864  DATA  5,  31,  169,  31,  37,  98 
7870  DATA  72,  160,  5,  32,  5,  31 
7376  DATA  132,  99,  24,  169,  216,  101 
7882  DATA  93,  133,  98,  169,  127,  101 
7888  DATA  99,  133,  99,  104,  168,  24 
7894  DATA  165,  98,  105,  40,  133,  98 
7900  DATA  169,  0,  101,  99,  133,  99 
7906  DATA  136,  16,  240,  160,  0,  189 
7912  DATA  13,  31,  145,  98,  232,  200 
7918  DATA  189,  13,  31,  145,  98,  232 
7924  DATA  200,  189,  13,  31,  145,  98 
7930  DATA  232,  152,  24,  105,  38,  168 
7936  DATA  192,  24,  208,  227,  96,  70 
7942  DATA  97,  102,  98,  136,  208,  249 
7948  DATA  96,  233,  160,  223,  160,  32 
7954  DATA  160,  160,  32,  160,  160,  32 
7960  DATA  160,  160,  32,  160,  160,  32 
7966  DATA  160,  95,  160,  105,  235,  160 


Agricultural  Software 
from  Cyberia™ 


FOR  PET/CBM  SYSTEMS 


liyDCr^rSiriTICrThe  complete 
accounting  package  for  today's  farm  operations 

■  Records,  sorts,  combines  and  prints  the  results  of  the  farm  operation. 

■  Account  headings  and  numbers  are  pre-assigned  for  neariy  every  type 
of  farm  income  or  expense,  but  any  account  may  be  deieted,  aitered  or 
added. 

■  Keeps  personal,  family  and  house-hold  accounts  as  well. 

■  Cyber-Farmer  management  tools  include  cash-flow  analyses,  depreci- 
ation schedules,  inventory  and  budget  reports. 

■  No  computer  experience  is  necessary  to  operate  this  system. 


Farrow-Filer" 

Record-keeping  and  management 
system  for  the  pork  producer 

■  Helps  the  pork  producer  to  lower  their  cost-per-pig 
by  producing  more  animals. 

■  High  visual  impact  of  reports  allovi's  for  better 
culling  of  freeloaders. 

■  Alerts  the  operator  to  possible  medical  problems 
in  the  herd. 

■  Forecasts  farrowings   for  a  3  month   period. 

■  Keeps  individual  records  on  each  animal. 


Farmer's  Workbook" 

The  most  powerful  management  tool  ever  for  the 
agricultural  producer.  Farmers  Workbook  combines 
the  power  of  Visicalc®  *  with  the  knowledge  of  a  ma- 
jor midwestern  university.  The  Farmers  Workbook  is 
a  collection  of  templates  that  are  designed  to  be  run 
on  the  Visicalc  program.  The  templates  include 
lables,  formulas,  sample  data,  test  cases  and  full 
documentation.  Template  titles  include:  Cattle 
Feeder,  Pig  Production,  Sheep  Production,  Grain 
Management,  Loan  Payments,  Market  Average,  Land 
Purchase  and  many  others. 

'Visicalc  is  a  Irademark  of  Pefsoral  Sollware.  Inc. 


Also..  .Two  Other  Enhancements  for  PET/CBM  Systems 


SuperBus 


Greatly  multiplies 
system  capabilities 


per  computer 


This  is  an  active,  integrated  system— not  just  a  passive  network.  Super- 
Bus  gives  schools,  banks,  laboratories  and  businesses  controj  of  the 
way  their  networks  operate. 

■  Up  to  18  computers,  disk  drives  or  printers  can  be  interconnected. 

■  Complete  file  security  (program  and  data)  and  BASIC  security. 

■  Built-in  error  detection  and  convenience  features. 

■  Can  both  read  and  write  to  disk. 

■  All  BASIC  commands  can  be  used. 


Auto-Boot 


TM 


Simplifies  PET/CBM  operation 


C/1Q95  per  computer 


Auto-Boot  is  a  ROM  that  automatically  loads  and  runs  the  first  program 

on  the  disk  (initializing  if  necessary). 

Completely  compatible  with  most  other  programs. 

Just  insert  the  disk  in  the  drive,  turn  on  the  computer,  and  Auto-Boot 

does  the  rest. 


MasterCard,  VISA  and  C.O.D.  orders  accepted.  Specify  computer  model  when 
orderir^g  SuperBus  or  Auto  Boot.  Dealer  inquiries  invited. 


'Mwmi. 


t[j5[S)[^LP=^ULi=U  [,i  J.  :     515-292-7634 
Z^    2330  LINCOLN  WAY,  AMES,  IOWA  50010 
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7972  DATA  32,  32,  160,  32,  32,  160 
7978  DATA  32,  32,  160,  32,  32,  160 
7934  DATA  32,  32,  160,  32,  160,  160 
7990  DATA  160,  233,  160,  223,  160,  32 
7996  DATA  160,  32,  32,  160,  233,  160 
8002  DATA  105,  160,  32,  32,  160,  32 
SOOS  DATA  32,  160,  160,  160,  233,  160 
S014  DATA  223,  160,  32,  160,  32,  32 
8020  DATA  160,  32,  160,  234,  32,  32 
8026  DATA  160,  160,  32,  160,  95,  160 
8032  DATA  105,  160,  32,  160,  160,  32 
8038  DATA  160,  160,  32,  160,  160,  160 
8044  DATA  160,  32,  32,  160,  32,  32 
8050  DATA  160,  32,  32,  160,  160,  160 
8056  DATA  160,  160,  32,  32,  160,  160 
S062  DATA  223,  32,  32,  160,  32,  32 
8068  DATA  160,  160,  32,  160,  95,  160 
8074  DATA  105,  233,  160,  223,  160,  32 
8080  DATA  160,  160,  32,  32,  160,  160 


8086  DATA  223,  160,  32,  160,  160,  32 
3092  DATA  160,  95,  160,  105,  160,  160 
S09S  DATA  160,  32,  32,  160,  32,  233 
8104  DATA  105,  233,  105,  32,  160,  32 
8110  DATA  32,  160,  32,  32,  160,  32 
8U6  DATA  32,  233,  160,  223,  160,  32 
8122  DATA  160,  160,  32,  160,  244,  160 
8128  DATA  234,  160,  32,  160,  160,  32 
8134  DATA  160,  95,  160,  105,  233,  160 
S140  DATA  223,  160,  32,  160,  160,  32 
8146  DATA  160,  95,  160,  160,  32,  32 
8152  DATA  160,  160,  32,  160,  95,  160 
8158  DATA  105,  32,  32,  32,  32,  32 
8164  DATA  32,  32,  32,  32,  32,  32 
8170  DATA  32,  32,  32,  32,  32,  32 
8176  DATA  32,  32,  32,  32,  170,  170 
8182  DATA  170,  170,  170,  170,  170,  170 
8188  DATA  170,  170,  170,  170,  170,  170 
READY. 


Program  2. 
100   :   HEM:   LOADER  PROGRAM 
110   : 

120    :   REM:   ROUTINE  TO  LOAD  THE  ASSEMBLED  CODE,    THEN  THE  MAIN  PROGRAM. 
130    :   REM:   DELETE  NEXT  LINE  TO  LOAD  FROM  TAPE,    INCLUDE  IT  TO  LOAD  FROM  DISK, 
no  DV$='',8'«:C0$=''<q>" 
150    :   REM:   SET  GRAPHICS  MODE. 
160  POKE  59468,12 

170   ;   REM:    SET  OPERATING   SYSTEM  LOCATIONS 
180  COUNTERS  158      :REM  525  FOR  OLD  ROM 
190  BDFFER=623        :REM  527 
200    :   REM:    SET  SUBROUTINE  LOCATION 
210  INV0KE=7792      :REM  15984  IN  16K;    32368  IN  32K 
220    :    REM:   STORE  M  CARRIAGE  RETURNS  IN  INPUT  BUFFER, 
230   POKE  COUNTER, 4 

240   POKE  BUFFER, 13: POKE  BUFFER+1 ,13:P0KE  BUFFER+2, 13:P0KE  BUFFER+3,13 
250    :    REM:   SET  DP  SCREEN  TO  GET  THE  SUBROUTINE  FILE  —    'DIGITS  CODE', 
260  PRINT   "<3><Q><Q>L0AD''   CHR$(34)    "DIGITS  CODE"   CHR$(34)   DV$ 
270    :   REM:   AND  PROTECT  THE  CODE 
280   PRINT  CU*   "<Q><Q><Q><Q><Q>STS''  INVOKE 
290    :   REM:   THEN  LOAD  PROGRAM   'MAIN' 
300  PRINT   ''<Q><Q>LOAD"   CHR*(34)    "MAIN"  CHR$(34)DV$ 
310  PRINT  CD$  "<Q><Q><Q><Q><Q>RUN<S>";:END 
READY. 
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PETTERM 


TM 


Terminal 
Program 


Use  your  PET  as  an  intelligent  terminal.  Access  timeshare  systems 
md  networks  such  as  the  Source  or  Telenet.  This  is  an  interrupt  driven 
ystem  with  buffered  input/output.  Unlike  dumb  terminals,  the  PET 
ran  do  other  tasks  instead  of  having  to  wait  for  incoming  data.  This 
lexibility  allows  many  advanced  features. 

These  are  complete  assembled  hardware  and  software  packages. 
Ml  include  line  editing/resend,  auto-repeat,  shift  lock,  output  to  IEEE 
jrinter  and  much  more.  Delivered  on  cassette  or  disk.  Also,  available 
or  Commodore  8010  modem  or  Livermore  Star  488  modem. 


Infelligent   Communication 


Uploads   and   Downloads 


In  Machine  Language 


PETTERM  I  All  features  above S  80.00 

PETTERM  II  All  features  of  I.  plus  focai 

text  editor  witfi  down-lcadmg  capability        90.00 

PETTERM  III  All  features  of  II.  plus 

80  132  column  scrolling  window  for 

viewing  formatted  outputs  wider  tfian 

40  columns    100.00 


FORTH 


A   Pro 


3ron,„,„g  n^ 


ton 


FORTH  Interactive  f>igh  level  compiler  and 
operating  system  5-10  times  faster  than  PET 
BASIC,  High  level  block  structured  language 
This  IS  a  true  fig-FGRTH  implementation  for  16  and 
32K  PETs. 


fig-FORTH.  with  editor,  assembler S50.00 

with  floating  point  and  strings   £60.00 

with  floating  point,  strings,  macro-assembler  .  .  S70.00 
cassette  and  disk  interlace  available. 


DEALERS  INQUIRE 


►o-f=-tuu 


1983  Rio  Graind* 

Austin (Texas 
78705 


1-512-477-2207 
Sources  TCE995 


k-ai.  1.  I     C2omio«u^« 


P.O.    Box      8483 

RustiriiTax** 

78712 
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REM 

ROW: 


Program  3. 

100  REM  ••» 

110  : 
120 
130 
140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

500 


CHI  SQUARE 


••ff 


SET  THE  ROW  AND 
;16:COLOHN=512 


COLUMN  MULTIPLIERS  FOR  THE  DSR  FUNCTION 


REM  READ  THE  ROW  AND  COLUMN  COORDINATES  FOR  POSITIONING  DIGITS  IN  TABLE 

FOR  1=1  TO  8 

READ  R(I),C(I) 

NEXT  I 

DATA  0,1,  0,5,   0,14,   0,18,  8,1,  8,5,   8,14,   8,l8 

REM  AND  THE  DIGITS  IN  CHI-SQUARE  VALUE 

READ  R(9),C(9),  R(10),C(10) 

DATA  18,24,   18,30 

REM  MAKE  A  SMALL  REFERENCE  TABLE  SHOWING  PROBABILITIES 
REM  FOR  CHI-SQUARES  WITH  ONE  DEGREE  OF  FREEDOM 
PRINT  ''<s>"  TABC27)  "SIGNIFICANCE 
PRINT  TAB(27)  "LEVELS 

10.83 

6.63 

3.84 

2.71 


PRINT 
PRINT 
PRINT 
PRINT 


TAB(27) 
TAB(27) 
TAB(27) 
TAB(27) 


".001: 
"  .01: 

"  .05: 
"  .10: 


REM  DRAW  THE  TABLE  OUTLINE 

PRINT  "<S>"; 

FOR  1=1  TO  16 

PRINT  TAB (22)  "[4] 

NEXT  I 

PRINT  "[  ][&][4][&][4][4][4][i][&][&][&][4][&][4][&][4][&]E&][&][4][&][4][4] 


REM  DRAW  A 
PRINT  "<Q>[ 


PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


"[ 

"[ 
"[ 
"[ 
"[ 
"[ 
"[ 


][ 
][ 
][ 
][ 
][ 
][ 
][ 


CHI-SQUARE  FIGURE   ("[_]"  STANDS  FOR  LEFT- ARROW  WITH  SHIFT) 
[    ]£    ][    ][    ][    ][    ][    ][    ]<R>[,][;]<r> 
l<R>[    ]t_]<r>[    ][    ][    ]<R>[)]<r>[)]["]<R>[>]<r> 
l[    ][_]<R>t_]<r>[    ]<R>[)]<r>[)]t    ][!] 
|[    ][    ][_]<R>[   ]<r>[)][    ][    ]<R>["]['']<r>[   ]<R>["]["]<r> 
|[    ][    ]<R>[)][    ][_]<r>i    ][    ][    ][    ][    ]["]["] 
|[    ]<R>[)]<r>[)][    ][_]<R>[_]<r> 

][    ][    ][_]<R>[    ]<r>"; 

][  ][  ][  ][  ]<R>[  ]<S> 


][ 
][ 
][ 
][ 
][ 
][ 
][ 
][ 


][ 
][ 
][ 
][ 
][ 
][ 
][ 
][ 


][ 
][ 
][ 
][ 
][ 
][ 
][ 
][ 


<R>[)]<r>[)][ 
[  ][  ][  ][  ][ 


REM  RANDOMLY  ASSIGN  100  CASES  TO  4  CELLS  OF  ARRAY 


Coming  Soon  .    . 


PfXfl 


TM 


theCODE 
WORKS 


For  the  VIC. 


The  CURSOR  People 
Box  550,  Goleta,  CA  93116 
(805)  683-1585 


510  V=RND(-TI) 

520  FOR  1=1  TO  100 

530  V=INT(RND(1)«3. 999999) 

540  A(V)=A(V)+1 

550  NEXT  I 

560  : 

READY. 
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Jinsam  8.0 

has  broken  the  soft  limit.  Sorts  are 
now  unlimited  —  you  may  sort  to  any 
desired  depth:  3,  4,  5,  6, 1 ... 

We  now  have: 

unlimited  record  length,  unlimited 
fields,  and  unlimited  sorts,  and 
limitless  applications. 

See  our  ad  elsewhere  in  this  issue. 


** 


''STOCK  BRIEF 

For  Commodore  Pet 

A  USER-FRIENDLY  disk  based  file  system  for  your  securitfes 
BUY  /  SELL  /  EVALUATE  /  EDIT  /  LIST  /  DIRECTORY 

•  Furniiitled  rt-purls  lu  any  IF.KE  Interfactd  prinler 

•  DiretTt<jry  dispUly  of  mullipll'  stock  files 

•  "Wild  Card"  search  for  stuck  name 

•  Dividend  Yield  calculated 

•  Aiiromattc  dating  on  all  reports 

•  Automatic  alphabetical  slock  name  sort 

•  AiitDmatic  update  of  disk  file  when  necessary 

REQUIRES  >6K  MEMORY  AND  COMMODORE  DISK  UNIT 

A      DISK  &  MANUAL  $50.00  Post  Paid 

^M       MYSTIC  SOFTWARE 

— ^  P.O.  BOX  218     LEDYARD.CT  06339 


ME^w^  B^mer^iisrs  I 


F>dlur<?5    for  AMft/5*p    &1; 


CM. I.    R)K    CUHHiiNT 

l'HICK5  OH    CBH/l'tT    i    VIC 

byulHMtNT     I  IH    5T0CSr  1 


Cursor    Hdgdzlnir     (on    Id^e, 
specify    issues.    Write 
(or    calaloRl  10/(44.95 

Micro    Sofiwdrr    Syslcms 

ei1lbD,«ril    for    80J2        i      39 
Bll  Iboaril    for    200]  i       29 

Cjblc.  PKT-lttt  11  nv5ierli37 
e«tiU,  HtT-IHtt  12  iin!terH44 
Cable.  lEtt- IKKtll  mclrrl(47 
Mtidvm.l  ermmd  1  ^otlwArrl  279 
NEC  Spinwritirr  #5530  $2695 
.lymec  lypewr/print  er  $2499 
Wimnabi:    MII'LOT  $1149 


KPSON    PKINTEKS 

MX  B  Oft 
MX  I  00 


i   479 

Cll   I 
Cdl  I 


.t^"^ 


tor    ' 


KKICTIOH    KEtl) 
MX80,    CBM    4022 
Conversion    Ki I     $69 


Uncrashcr    fur    2000/4000 
■'    HEW    •*  for    S0J2 


$15 
$25 


VOTRAX    Type-N-Tjlllc     S345 

TU-PVE  Connect      your 

Video  Monitor  lo  PEI/CBM 
tor  second  diapldy.  Ou f 
unique  contact  exiensioits 
leave  ober  port  jvdilable 
for  olhier  accessories 
INOT     for    8032  1  S39.95 


CONHECT  PET/CBM  fl)  HI!  IKTEK  :  Simply  pluH  In  Ihe  interface  and 
use  ywur  PET/CBM  coniputer  wllh  popular  "standartl"  primers, 
or  add  video  [nonilor  for  second  display.  All  interfaces 
assembled,     tested,    waranteed.      No    software     required. 

tU~6SC  Use  HEC,  Centroncs.  Xymce  .  or  other  industry 
standard  parallel  printers.  Works  wi  tn  disk,  other  lEKIt 
devices  .it  I  ached $129.95 

TU-bfiCO         As    atiove.     forOkidala $129.95 

Comput  er-l*  r  in  I  er     Interfaces    by    E5C0N 

SELtCTBlC    lo   I'ET/CBH  $649 

SELBCTHIC    lo   Apple.    THS-BO:    Parallel  $549 

SttECTIIli.:     lo   Apple,    TKS-BO:    RS-232    Serial  J57V 

fctrST-l/O       lo    Parallel  S425 

Cables   ejttra.    $20    to    $90,  Installation        SIOO 

SKI.ItCTH  IC.    Heavy    Duty    l5",     reconditioned,    with    ESCOJJ     for 

PET/CBM  S1195  TliS-80   Mod    1.3  $995 

*I'I1,E  41195  TRB-BO  Model    2  S1045 

I''-   :'3/  $1045 


Virginia    Micro    Systems 

mil   JHIprsun  l)«M>  ll.jhuav 

U„..dliT.d.je.  Viiginn  22191  I  )03 1  191  -  65112 


V  I  SA /ML 


VA 


iX 


HWE    l/-8.Sa    9-3 


NOW  AVAILABLE  -  EXCLUSIVELY    FROM 


fElElR 


4450  SOUTH  WAYSIDE  SUITE  100  B 

HOUSTON,  TEXAS  77087 

(713)641-5878 

COMMODORE  APPLICATION 
SOFTWARE 

INVENTORY  CONTROL 

PROPERTY  MANAGEMENT 

JOB  COSTING/ESTIMATING 

FLOATING  PRIME  LOANS  (BANKING) 

DOCUMENT  PROCESSOR 

REVOLVING  CREDIT/ACCOUNTS  RECV 

BY         WILLIAM  A.  LEITH 
TRANSAMERICAN  BUSINESS  SYSTEMS 


STRUCTURED  BUSINESS  APPLICA- 
TION SOFTWARE  FOR  THE  EXPERI- 
ENCED COMPUTER  PROFESSIONAL 
AND  THE  FIRST  TIME  USER  PROVEN, 
FIELD  TESTED  AND  IN  USE  FOR 
OVER  12  MONTHS  THESE  SOFT- 
WARE PACKAGES  HAVE  BEEN 
DESIGNED  WITH  THE  END  USER  IN 
MIND,  DEVELOPED  BY  KNOWN  PRO- 
GRAMMING  SPECIALISTS  WHO 
UNDERSTAND  YOUR  APPLICATIONS. 


COMMAND  LIST  DRIVEN 

SELF  PROMPTING  PROGRAMS 

COMPREHENSIVE  DOCUMENTATION 


COMPUTERIZED  CLASSROOM 
MANAGEMENT 

(STUDENT  RECORDKEEPING  &   CLASS  TRACKING) 

INDIVIDUAL  EDUCATION  PROGRAM 

(SPECIAL  EDUCATION  lEP) 

STUDENT  ATTENDANCE 

COMMERCIAL  BANKING  PACKAGES 

BY      J!M  DAVIES  &  BRIAN  BRAZDA 
CHICAGO   SYSTEMS   SOFTWARE 


ALL  PROGRAMS  ARE  AVAILABLE  IN 
40  OR  80  COLUMN  VERSIONS  FOR  USE 
WITH  THE  2040.   4040  OR  8050 
DEALER  INQUIRIES  INVITED 
OTHER  PRODUCTS  AVAILABLE  FROM    PHOENIX 

ADDS  MULTIVISION  (MULTI  USER) 

COMPUTER  SYSTEMS 

C.  ITOH  STARWRITER  AND  DOT  MATRIX 

PRINTERS 

ADDS  AND  TELEVIDEO  DISPLAY    TERMINALS 
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REM  BEVEBSE  SCREEN  IF  IT  IS  HIGHLIGHTED 

IF  RV  THEN  SYS  7809 :RV=0: FOR  1=1  TO  1000: NEXT 


REM  ERASE 
FOR  1=1  TO 
V=OSR(  10  A 
NEXT  I 


LAST  DIGITS 
10 
ROH»R(I)  + 


IN  TABLE 


C0LUMN»C(I)  ) 


REM  DISPLAY  THE  ARRAY  AS  A  TABLE 

FOR  1=0  TO  3 

T=INT(A(I)/10) 

REM  USE  BLANKS  IN  PLACE  OF  LEADING  ZEROS 

V=T:IF  V=0  THEN  V=10 

V  +  R0W»R((2»I)+1)  +  C0LDMN»C((2»I)+1)  ) 
A(I)-10«T  +  R0W»R((2»I)+2)  +  C0LnMN»C( (2»I)+2)  ) 


570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 

700  V=USR( 
710  V=DSR( 
720  NEXT  I 
730  : 

740  REM  COMPUTE  THE  VALUE  OF  CHI-SQUARE  FOR  THE  TABLE 
750  CHI=100»CA(0)»A(3)-A(1)»A(2))*2 

760  CHI=.05+CHI/((A(0)+A(2))»{A(1)+A(3))«(A(0)+A(1))»(A(2)+A(3))) 
770  CHI=INT(10»CHI)/10 
780  IF  CHI>9.9  THEN  CHI=9.9 
790  : 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
READY 


REM  DISPLAY  CHI-SQUARE  VALUE 

V=USR(  INT(CHI)  +  R0W»R(9)  +  C0LUMN»C(9)  ) 

V=nSR(  10»{ CHI-INT (CHI))  +  ROW»R{10)  +  COLUMN«CC10)  ) 

REM  SHOW  HOW  MANY  TABLES  HAVE  BEEN  DONE 

M=M4-1:PRINT  "<S><Q><Q><Q><Q><Q><Q><Q>''  SPC(27)  "TABLE"  M 

REM  PAUSE  FOR  FIVE  SECONDS 

T=TI 

IF  CTI-TX300  THEN  890 

REM  IF  SIGNIFICANT,  REVERSE  FIELD,  HOLD  LONGER,  AND  SET  HIGHLIGHT  FLAG 
IF  CHI>3.84  THEN  SYS  7809:FOR  1=1  TO  SOOOiNEXT  I:RV=-1 


REM  CLEAR 
FOR  1=0  TO 
A(I)=0 
NEXT  I 

REM  MAKE 
GOTO  520 


TABLE 
3 


ANOTHER  TABLE 


REM 

"[X]" 

"<s>" 

"<S>" 

"<q>" 

"<Q>" 

"<}>• 

"<]>" 

''<R>" 

"<r>'> 


SYMBOLS  USED  IN  LISTING 

PRESS  KEY  WITH  SHIFT 
CLEAR  SCREEN 
CURSOR  HOME 
UP 

DOWN 
LEFT 
RIGHT 
ON 
OFF 


CURSOR 

CURSOR 

CURSOR 

CURSOR 

REVERSE 

REVERSE 
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DR.  DALEY'S  BEST  Mailing  List  Is  Now  Better! 


DR.  DALEY  has  taken  his  best  selling  mailing  list  and  made  it  even  better!  This  version  has 
been  totally  revised  to  increase  the  reliability  of  the  files  and  make  it  even  easier  to  operate. 
Several  new  features  have  been  added: 


•  Goof-proof  input  routine.  Eliminates  the  irritating  results  of  accidentally  pressing 
some  cursor  control  keys.  This  is  a  machine  code  routine  so  it  is  as  fast  as  you  are! 
BONUS — Auto  repeat  on  all  keys! 

•  Interface  to  allow  output  of  the  entire  mailing  list  or  virtually  ^N^y  subset  to  WORD- 
PRO III  and  WORDPRO  IV  format  files  so  you  can  use  these  to  generate  personal- 
ized form  letters.  YOU  can  format  the  structure  of  this  output! 

•  Routines  to  merge  files  and  to  minimize  the  number  of  duplicate  entries  in  a  file. 

•  More  machine  code  routines  to  speed  up  processing. 

•  In  addition  you  have  the  same  powerful  file  formatting  options  where  YOU  can 
determine  the  structure  of  the  files.  YOU  can  format  your  label  output  with  up  to  11 
lines  per  label  and  from  1  to  8  (yes  EIGHT)  labels  per  line. 


This  system  is  completely  menu  driven.  It  includes  100  pages  of  user  documentation.  This 
documentation  is  for  the  end  user  and  is  not  padded  with  Hstings,  flow  charts,  and  other  such 
extraneous  material. 

This  program  will  be  available  for  a  short  time  at  the  introductory  price  of  S  159.95.  It  is 
available  for  the  32K  PET  and  CBM  3000,  4000  and  8000  series  computers.  You  can  order 
through  your  dealer  or  directly  from  us.  We  will  accept  VISA  or  MASTERCARD  or  your  check 
or  money  order.  Overseas  orders  include  10%  to  cover  shipping. 


Charge  to 

your 

MC/VISA 


DR.  DALEY'S  Software 

425  Grove  Avenue,  Berrien  Springs,  MI  49103 

Phone  (616)  471-5514 

Sunday  -  Thursday  noon  to  9  p.m.,  Eastern  Time 


120 


COMPUTE! 


August,  1981.  Issue  15 


Keyword 

Charles  Brannon 
Greensboro,  NC 

KEYWORD  is  another  in  a  family  otlabor-saviiig 
programs.  As  with  KEY  PRINT,  tlie  mere  touch  of 
one  key  does  a  lot. 

The  purpose  of  KEYWORD  is  to  save  typing 
time.  Wlien  you  type  any  shifted  letter  of  the  al- 
phabet, a  whole  BASICS  word  (or  keyword)  is  in- 
serted at  the  cursor  position.  For  example,  when 
you  tvpe  SHIFT-A,  the  word  PRINT  is  spelled  out 
instantly.  SHIFT-P  will  give  you  POKE,  another 
conmionly-uscd  command.  There  are  2(>  letters,  so 
you  can  access  26  keywords.  These  keywords  are 
found  in  a  26-byte  "dictionary"  in  memory.  I  have 
defined  the  26  keys  as  the  most  commonly-used 
BASIC  keywords,  in  a  mnemonic  (easily  learned) 
arrangement.  However,  you  can  redefine  the 
dictionary  to  supply  your  favorite  set  of  keywords. 
When  using  the  4.0  version,  for  example,  you  may 
want  to  define  several  keys  as  disk  commands, 
giving  you  a  clear,  easy  DOS  SL'PPOR'l . 

On  to  application  ...  KEYWORD  will  work  on 
either  the  Upgrade  ROM  or  4.0  ROM  with  any 
memory  size.  You  load  it  and  lock  it  into  memory 
with  the  supplied  BASIC  program.  Then  you  can 
either  activate  or  deactivate  it  with  a  single  SYS 
command.  The  last  five  lines  of  DA  FA  statements 
are  the  tokens  that  correspond  to  each  letter  of  the 
alphabet.  If  you  change  them  before  running  the 
program,  KEYWORD  will  then  have  a  different 
dictionary.  You  can  have  several  versions  of  KEY- 
WORD on  disk  or  lape  to  suit  your  needs.  More  on 
how  yon  can  do  this  later. 

Be  very  careful  when  entering  the  KE\'WORD 
loader  program.  It  reads  the  numbers  in  the  DA  FA 
statements,  which  are  the  decimal  equivalents  of 
6502  machine  language  code.  Ihe  6502  will  not 
tolerate  mistakes;  one  tvpo  and  it  crashes,  .so  do 
your  best  to  type  it  in  accurately.  For  insurance,  be 
sure  to  save  it  on  tape  or  disk  before  using  it.  Then 
you  can  re-LOAD  it  and  proofread  it.  What  the 
BASIC  program  does  is: 

1)  Find  the  top  of  memory 

2)  Reduce  BASIC'S  top-of-memory  pointer 
by  one  page  (256  bytes) 

3)  Place  KEYWORD  at  the  top  of  memory 

4)  .Make  corrections  due  to  relocation 

5)  Correct,  if  necessary,  for  Upgrade  ROM 
(3.0)  BASIC 

6)  Display  the  ON/OFF  address  and  TABLE 
address 

7)  Return  control  back  to  vou! 

When  the  program  displavs  the  addresses, 
write  them  down  for  further  reference.  The  first 
one  displa>ed  is  O.WOFF.  When  you  SYS  to  it,  it 


will  "activate"  KEYWORD,  or  if  KF\"WORD  is 
already  activated,  it  will  turn  it  off,  Fhe  second 
number  is  the  starting  address  of  the  token  table. 
If  vou  didn't  change  the  DATA  statements,  you 
can  use  POKE  to  change  any  of  the  26  tokens  in 
the  dictionary.  What  the  heck  is  a  lukcii?  A  token  is 
a  single  character  that  represents  an  entire  keyword. 
BASIC  stores  its  programs  in  tokenized  format, 
and  you  can  see  what  an  incredible  memory-saver 
this  is.  PRINT  condenses  down  into  a  single  char- 
acter, whose  ASCII  value  is  153.  Fhe  first  byte  in 
the  token  table  is  153.  and  the  first  ol  26  keys  is  the 
letter  A.  That's  whv  SH IFT-A  gives  vou  PRINT, 
and  that's  the  secret  to  changing  the  library.  Just 
change  any  of  the  26  numbers  in  the  last  four 
DAT.A  lines  to  the  tokens  you  want  to  sui)stitiitc. 
Remember  to  save  your  modified  version.  Included 
at  the  end  of  this  article  is  a  list  of  the  tokens  and 
their  matching  keywords. 

Finallv.  some  more  advanced  programming 
issues  need  to  be  mentioned.  Like  KEY  PRINT,  the 
first  thing  KEYWORD  does  is  "activate"  itself  by 
changing  the  IRQ  vector  at  $90-$9 1  to  point  to  the 
KEYWORD  handler  routine.  This  section  handles 
the  input.  KE\VVORD  cliccks  location  $D0  (ASCII 
value  of  last  key  pressed)  for  the  range  of  shifted  A 
to  shifted  Z,  and  skips  out  if  not  found.  It  then 
con\erts  this  value  to  a  number  from  zero  to  25 
and  uses  it  as  an  index  to  look  up  the  proper  token 
in  the  TOKEN  FABLE.  Finally,  it  uses  a  modified 
version  of  BASIC'S  LIST  routine  to  "un-crunch" 
the  token  into  its  expantled  form  and  insert  tliese 
ASCII  characters  into  the  keyboard  buffer,  where 
they'll  be  treated  as  keystrokes  and  t)  ped  out  by 
BASIC  just  as  if  the  u.ser  had  typed  tJiem.  N'ote 
that  the  first  character  in  the  buffer  must  be  ASCII 
20  (delete)  in  order  to  erase  the  shifted  character 
that  appears  on  the  screen. 


Table  1. 

fl 

PRINT 

N 

= 

NEXT 

B   = 

PEEK 

0 

= 

OPEN 

C   = 

PRIHTt 

P 

= 

POKE 

B   = 

CMD 

Q 

= 

CLOSE 

E 

INPUT# 

R 

= 

RUN 

F 

FOR 

S 

= 

SRVE 

G 

GOTO 

T 

= 

THEN 

H 

LEFT$ 

U 

= 

RND 

I 

INPUT 

V 

= 

VERIFV 

J 

GET 

\4 

= 

LORD 

K   = 

READ 

X 

= 

SRVE 

L   = 

LIST 

V 

= 

GOSUB 

M   = 

TflBC 

2 

= 

SVS 

Table  2. 

END 

-  123 

RHD 

-  175 

FOR 

-  129 

OR 

-  176 

NEXT 

-  130 

> 

-  177 

DflTfl 

-  131 

= 

-  178 

INPUT* 

-  132 

< 

-  179 

INPUT 

-  133 

SGN 

-  130 

JUST  PLUG  IT  IN 

•   No  soldering  •  No  messy  wires 

SOFTWARE 
SELECTABLE 

1 .  Software  select  one  of  two 
operating  systems. 
(BASIC  2.0 /BASIC  4.0) 

2.  Software  select  utility  ROMs 
at  conflicting  addresses. 


$125 


00 


(U.S.) 

(Si  50.00  Canadian) 

Add  $3.00  stripping  to  all 

points  outside  Canada. 

«    Master  Charge  and 
VISA  accepted. 


SWARIWi-lOO 


(Jc  commcsdc^re 


20CI1  Serif 


BATTERIES 
inCLUDED 


Village  by  the  Grange 
71  McCaul  Street 
Toronto,  Ontario 
Canada  M5T  2X1 
(416)596-1405 


ASERT  yourself . . .  with  CFI's  new  Database  Retrieval  System 


libraries 

personnel  departments 

(Jating  services 


WHO  CAN  USE  ASERT? 


schools 

employment  agencies 

accountants 


ANY  BUSINESS  THAT  KEEPS  RECORDS  CAN  USE  ASERT  TO: 


Create  up  to  21  fields  per  record 
Restructure  fields  at  any  time 
Sort  on  any  field  at  any  time 
Use  FREE-TEXT  area  for  comments 
Create  up  to  90  searchwords 


•  Search  &  retrieve  on  any  combination  of  90  searchwords 

•  Search  with  MUST  HAVE,  MAY  NOT  HAVE  and  OPTIONAL  operators 

•  Print  out  hardcopy  including  labels 

•  Output  to  any  word  processor 

•  Compile  summary  statistics 


•  Maintain  1900  records  per  disk  with  "virtual"  5K  record  length 

ASERT  —  Aid  for  Search  &  Retrieval  of  Text  —  $495  complete 

For  the  8032  CBM  and  8050  disk  drive  —  Commodore  Approved  Software 


OTHER  CFI  SOFTWARE 

Federal  Income  Tax  Preparation  System* 

Personal  Tax  Calculator* 

Emergency  Control  Program* 

VIC  Animation  Tutorial 

"Distributed  for  CFI  under  the  Commodore  label 

CFI  .  .  .  computer  solutions,  875  West  End  Ave.,  New  York,  NY  10025 


ALL  CFI  SOFTWARE  AVAILABLE 

from  your  local  Commodore  dealer 
or  direct  from  CFI 
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DIM 
REAL 
LET 
GOTO 
RUN 
IF 

RESTORE 
GOSUB 
RETURN 
REM 
STOP 
OH 

UflIT 
LORD 
SAVE 
VERIFV 
DEF 
POKE 
PRINT* 
PRINT 
CONT 
LIST 
CLR 
CMD 
SVS 
OPEN 
CLOSE 
GET 
MEN 
TfiB( 
TO 
FN 
SPC< 
THEN 
NOT 
STEP 
+ 

« 

I 


134 
135 
136 
13? 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 


INT 

-  181 

flES 

-  182 

USR 

-  183 

FRE 

-  184 

POS 

-  185 

SQR 

-  186 

RND 

-  187 

LOG 

-  188 

EXP 

-  189 

COS 

-  199 

SIN 

-  191 

TFIH 

-  192 

flTH 

-  193 

PEEK 

-  194 

LEH 

-  195 

STR* 

-  196 

VflL 

-  197 

RSC 

-  198 

CHR$ 

-  199 

LEFT* 

-  200 

RIGHT* 

-  201 

f1ID$ 

-  202 

GO 

-  203 

Fol  louiina 

at^e  4 

BASIC  Commands: 

CONCflT 

-  204 

DOPEN 

-  205 

RECORD 

-  206 

HERDER 

-  207 

COLLECT 

-  208 

BACKUP 

-  209 

COPV 

-  210 

flPPEHD 

-  211 

DSfiVE 

-  212 

DLORD 

-  213 

CRTRLOG 

-  214 

RENRME 

-  215 

SCRRTCH 

-  216 

DIRECTORV 

-  217 

0  Disk 


100  REM  KEYWORD  LOADER 

110  POKE  53,PEEK(53)-1:CLR 

120  BASE=PEEK(52)+256*PEEK(53) 

130  PRINT"RPATIENCE.. ." 

140  FOR  1=0  TO  164:READ  A:POKE  BASE+I,A 

-iNEXT  I 
150  REM  RELOCATION  ADJUSTMENTS 
160  AD=BASE+37:GOSUB390 
170  POKE  BASE+13,L0 
180  POKE  BASE+22,HI 
190  AD=BASE+138:GOSUB390 
200  POKE  BASE+57,L0:P0KE  BASE+58,HI 
210  AD=BASE+164:GOSUB390 
220  POKE  BASE+99,L0:P0KE  BASE+100,HI 
230  POKE  BASE+109,LO:POKE  BASE+110,HI 
240  AD=BASE+35:GOSUB390 
250  POKE  BASE+8,L0:P0KE  BASE+9,HI 
260  AD=BASE+36:GOSUB390 
270  POKE  BASE+17,L0:P0KE  BASE+18,HI 
280  IF  PEEK(50003)=160  THEN  350 
290  REM  CONVERSIONS  FOR  3.0  BASIC 
300  POKE  BASE+65,146 
310  POKE  BASE+69,192 
320  POKE  BASE+136,46 
330  POKE  BASE+137,230 
340  PRlNT"fi***  KEYWORD  3. 
350  PRINT"fi***  KEYWORD  4, 


360  PR INT "ON/OFF:    SYS  x";BASE 
370  PRINT"^TABLE  AT:     r";BASE+138 
380  END 

390  Hr=INT{AD/256) :LO=AD-256*HI rRETURN 
400  DATA  120,  165,  144,  72,  165,  145 
410  DATA  72,  173,  35,  32,  208,  2 
420  DATA  169,  37,  133,  144,  173,  36 
430  DATA  32,  208,  2,  169,  32,  133 
440  DATA  145,  104,  141,  36,  32,  104 
450  DATA  141,  35,  32,  88,  96,  0 
460  DATA  0,  72,  138,  72,  152,  72 
470  DATA  165,  217,  201,  193,  144,  82 
480  DATA  201,  219,  176,  78,  56,  233 
490  DATA  193,  170,  189,  138,  32,  162 
500  DATA  0,  134,  158,  170,  160,  178 
510  DATA  132,  31,  160,  176,  132,  32 
520  DATA  160,  0,  10,  240,  16,  202 
530  DATA  16,  12,  230,  31,  208,  2 
540  DATA  230,  32,  177,  31,  16,  246 
550  DATA  48,  241,  200,  177,  31,  48 
560  DATA  17,  8,  142,  164,  32,  230 
570  DATA  158,  166,  158,  157,  111,  2 
580  DATA  174,  164,  32,  40,  208,  234 
590  DATA  230,  158,  166,  158,  41,  127 
600  DATA  157,  111,  2,  169,  20,  141 
610  DATA  111,  2,  230,  158,  104,  168 
620  DATA  104,  170,  104,  76,  85,  228 
630  REM  *  KEYWORD  TOKEN  LIBRARY  HERE:* 
640  DATA  153,194,152,157,132,129 
650  DATA  137,200,133,161,135,155 
660  DATA  163,130,159,151,160,138 
670  DATA  148,167,187,149,147,148 
680  DATA  141,158,0 
READY.  <^ 


DRAGON   CHASE 
FOR    PET    USERS 

Battle  the  fierce  Dragon 
while  escaping  from 

THE  TREACHEROUS  MAZe! 

Exciting  Real  Time  Action 


0  ***T^" -0010360 

0  ***^n 


$6,95  Cassette 

More  games  available 
Send  for  free 
Catalog 


PRECISION  SOFTWARE 
53  Munroe  Road 
Lexington.  MA  02173 
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COMMU- 
NICATE! 


McTerm 

Telecommunications 
For  The  Commodore 


•your  Commodore  computer  becomes  a  very  intelligenl  terminal. 
Operates  witti  a  modem  over  ordinary  tefeptione  lines. 

•Let's  yoj  use  the  power  and  memory  of  distant  mainframe 
computers.  Write  programs  on  your  micro,  run  ttiem  ai\  tfie  big 
ones. 

•Access  giant  data  bases  all  over  ttie  world. 

•Tune  Into  Mtcronet  or  the  "Source"  for  up  to  the  minute  news, 
sports,  weather,  stock  market  reports,  electronic  mail  airline  reser- 
vations, games,  etc. 

•Automatically  record  all  or  any  part  of  your  transmissions  onto  disc 
or  printer. 

•Save  time  and  money  when  you  store  your  data  on  disk  and  send  it 
In  Patch.  fJo  more  slow  on-line  data  entry.  Transfers  programs, 
sequential  data,  or  WordPro  fiies. 

*Sends  and  receives  on  the  PET  much  faster  than  anything  else  on 
the  market  ~  up  to  1200  baud. 

"Customize  IVIcTerm  to  meet  your  needs:  have  a  number  of  stores 
that  need  to  communicate?  Link  them  with  tVlcTerm. 


•Autodial/autoanswer available  as  option. 
Only  S195  complete  ' 


Features: 

•Baud  selection  from  75  to  1200 

•Full  and  half  duplex,  local  echo 

•Supports  odd,  even,  and  mark  parity 

*CRC,  error  checking  for  transfers  between  PETS 

•Works  with  3.0  or  'I.O  Basic,  1 .0  or  2.0  DOS,  40  or 

80  col.  computers,  2040,  4040,  or  8050  disk  drives, 

•Works  with  most  RS-232  modems 


YES!  SEND  ME  THE  FOLLOWING: 
Incomplete     McTerm     Cammunlcations    package     with 
gram,  ROM.  cable  and  manual.  I've  enclosed  S195.ao. 
Disk  drive?  ~:204D:    8050 
Basic  Version?  ~4,0  ^' other 
DSend  more  intarmation  on  McTerm. 

Name   


pro- 


Address 


.Zlp_ 


^c 


DISON 
OMPUTER 


1825  Monroe  Street 

Madison.  Wl  53711 

(608)255-5552 

Dealer  Inquiries  Welcome 


*"*  Call  for  Info  on  communications  tor  the  VIC  *" 


A 

Wooden 

Computer? 


Not  from  Commodore! 

So  why  should  tfie  desk  look  like  wood?  A  pleasant 
cream  and  cfiarcoal  trimmed  desk  looks  so  much  better 
with  Commodore  systems.  One  look  and  you'll  see. 
Interlink  desks  are  right.  By  design. 

The  specifications  only  confirm  the  obvious: 


•  Cream  and  charcoal 
color  beautifully  matches 
the  Commodore  hardware 
and  blends  with  your 
decor. 

•An  ideal  710  mm  (28") 
keyboard  height  yet  no 
bumping  knees  because  a 
clever  cutout  recesses  the 
computer  into  the  desk- 
top. 

•High  pressure  laminate 
on  both  sides  of  a  solid 
core  for  lasting  beauty 
and  strength, 
•Electrostatically  applied 
baked  enamel  finish  on 
welded  steel  legs— no 
cheap  lacquer  job  here. 


•T-molding  and  rounded 
corners  make  a  handsome 
finish  on  a  durable  edge 
thai  won't  chip. 
•Knocked  down  lor  safe, 
inexpensive  shipment. 

•  Patented  slip  joints  for 
quick  easy  assembly. 

•  Leveling  glides  for 
uneven  floors, 

•Room  enough  for  a 
Commodore  printer  on  the 
desk,  yet  fits  Into  nearly 
any  den  or  office  niche— 
H:  660  mm  (26")  W:  1170 
mm  (46")  D:  660  mm  (26"). 

•  Matching  pnnler  stand 
available  with  slot  for 
bottom  feeding. 


In  short,  as  Commodore  dealers,  we  won't  settle  for 
anything  that  looks  good  only  in  the  catalog!  Our 
customers  won't  let  us.  They  don't  buy  pictures.  And 
neither  should  you.  This  is  why  we  will  let  you  use  one  of 
our  desks  for  a  week  and  then  decide.  If  for  any  reason 
you  don't  like  it,  just  return  it  in  good  condition  for  a 
cheerful  refund. 


If  your  Commodore  dealer  doesn't  carry  our  desks  yet, 
send  a  check  for  and  we  will  ship  your  desk  freight 

paid! 

Mama 

Add  ress 

01  ty 


-SC 


-^Ip- 


Interlink,  Inc.,  Box  134,  Berrjen  Springs,  Ml  49103 
Master  Charge  and  Visa  welcome.  Call  our  order  line: 
616-473-3103 
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CBM/PET 

Loading, 
Chaining,  and 
Overlaying 

Jim  Butterfield 
Toronto,  Canada 

It  can  be  useful  for  a  Basic  program  lo  load  in 
another  program.  For  example,  if  yon  are  writinjr 
an  ambitious  program  and  you  run  out  of  memory, 
you  could  build  your  program  in  two  or  more 
parts.  Each  part  loads  in  the  next  one  and  your 
program  will  rim  e\en  though  there  isn't  enough 
memory  for  the  whole  thing  at  one  time.  This 
technique  is  called  "chaining"  —  each  part  chains 
to  the  next. 

Then  again,  you  might  have  a  series  of  pro- 
grams to  do  various  types  of  work,  and  use  a  menu 
program  to  ask  the  user  to  select  which  job  he 
wants  done.  The  menu  program  will  then  load  in 
the  program  needed  to  do  the  work.  This  is  not 
called  chaining  —  each  new  program  stands  by 
itself  and  doesn't  logically  connect  to  a  previous 
part.  It  can  be  called  "Loading  by  Program." 

Finally,  there's  a  need  to  leave  the  existing 
program  in  place,  but  to  bring  information  into 
memory  that  supplements  the  program.  For 
example,  machine  language  coding  might  be 
brought  in  to  do  a  certain  job;  when  the  job  is 
done,  a  new  machine  language  program  might  be 
loaded  into  the  same  memor\-  slot  ...  and  all  the 
time  the  controlling  Basic  program  remains  undis- 
turbed. Similarly,  you  can  load  screen  memory 
with  information  directly  from  disk.  The  technique 
is  called  "overlay"  —  new  data  goes  where  old  data 
used  to  be. 

Chaining 

The  I'F.  r  is  very  well  adapted  to  prograin  chaining. 
Each  program  module  can  load  in  the  next  and 
keep  going.  No  variables  are  lost  and  the  new 
program  module  runs  from  the  first  statement. 

It's  easy  to  do.  If  your  program  has  finished  its 
particular  job.  and  wants  to  bring  in  part  two  of  the 
program  stored  on  disk  and  called  "PART^",  just 
code: 

870  LOAD  "PART2",8 

Part  two  will  load  and  start  rimning  from  the 
first  statement.  It  will  be  a  true  program  continua- 
tion since  voiu"  variables  are  preserved. 

Important  precautions:  No  program  in  the 
chained  sequence  must  be  bigger  than  the  first 
program.  Any  defined  functions  (DEF  FNX..) 


must  be  redefined  as  each  new  program  is  brought 
in.  DATA  statements  are  brought  in  fresh  with 
each  program  module,  of  course.  Strings  which  are 
fixed  in  the  program  must  be  redefined  in  each 
module.  A  fixed  string  is  one  that  is  given  com- 
pletely within  the  program:  H.$  =  "HELLO"  pro- 
duces H$  as  a  fixed  string  wliich  must  be  defined 
again  upon  chaining;  INPL  T  Y$  or  Z$  = 
"HELLO"  +  "THERE"  produces  Y$  and  Z.|  as 
computed  strings  which  will  be  carried  through 
chaining  without  the  need  for  redefinition. 

Chaining  can  also  be  done  from  cassette  tape. 
The  same  rules  appiv  and  the  chaining  line  would 
read:  870  LOAD  '  PART2". 

Chaining  Example 

Try  this  simple  example  of  program  chaining. 
This  program  calculates  a  series  of  square  roots  (in 
part  1)  and  then  prints  them  (in  part  2). 

100  DIMX(20) 

no  FORJ=lTO20 

120  X(J)  =  SQR(J) 

130  NEXT  J 

140  REM  XXXXXXXXXXXXXXXX 

150  REM  XXXXXXXXXXXXXXXX 

160  LOAD  "ROOTPRINT",8 

Type  in  the  above  program  and  save  it  under  the 
name  ROOTCALC.  The  REM  statements  seem 
odd;  they  are  there  to  make  sine  that  this  first 
program  is  longer  than  the  second  part. 

Now  we're  ready  for  the  .second  program. 
Type  NEW  and  enter: 

100  FORK  =  3tol5 

110  PRINT  K,X(K) 

120   NEXTK 

130  END 

Save  this  one  with  name  ROOTPRINT.  Now  we're 
ready  to  go, 

Loacl  the  first  program  (ROOTC..\L(")  and 
type  RUN.  There  will  be  a  pause  while  the  twenty 
square  roots  are  calculated,  and  then  you'll  see  the 
second  program  being  loaded.  The  lal>le  will  be 
printed,  and  the  program  will  stop.  If  you  LISl , 
you'll  see  that  ROO'FPRINT  is  there. 

Loading  From  Programs 

When  vou  want  a  program  to  load  another  program 
—  not  as  a  continuation  but  as  a  fresh  start  —  you'll 
lie  tempted  to  use  chaining  anyway.  It  works  very 
neativ  and  is  eas\  to  code.  .Vnd  it  floesn't  leally 
matter  if  there  are  some  variables  left  o\'er  from 
the  previous  program. 

This  will  work  well,  but  there  are  a  few  things 
you  should  watch  closely.  RenK'nil)er  ttuil  chaining 
insists  that  \  oiu"  first  program  is  as  large  or  larger 
than  an\  other  to  be  loaded  —  the  first  program 
allocates  memory  space  for  all  the  others.  Watch 
out  for  array  dimensioning:  you  should  set  up  all 
vour  arrays  in  yoin-  first,  initializing  program  or 
\ou  ma\  bomb  oia  on  a  REDINfl)  .\RR.\^'  error. 
.A.nd  remember  that  with  this  method,  )ou  can't 
assume  that  all  variables  are  zero  when  I  he  program 


EPROM  PROGRAMMER 

No  fuss  just  plug 

in  an  do  your  own 

EPROMS. 

PROGRAM 

COPY 

VERIFY 

Program  you  own  single  5V  supply 
EPROMS  like  2716,  2532.  Plugs 
directly  into  PET/CBM.  Nothing  else 
to  buy  completely  assembled  and 
tested  including  software.         $195.00 

ALSO  EPROMS  2716    —    $12.50  Each 

2532    —     $28.00  Each 

SHIPPING  ~  ADD  $5.00 
MRJ 

7951  No.  4  Road,  Richmond,  B.C. 
Canada,  V6Y  2T4 
Telephone  (604)  273-3651 


SELECT  —  A  —  ROM 

For  the  Commodore  PET/CBM 

With  one  rotary  switch  select  1  to  6  separate 

ROMS  or  EPROMS,  without  damaging  your 

computer  board  or  rom  pins.  Now  you  can 

use 

Wordpro,  Toolkit,  Visicale,  Eproms 

as  2716's  or  2532's  etc. 

Assembled $80.00 

Kit $45,00 

ROM  SWITCH 

A  switch  between  old  basic  2.0  and  new  4.0 
basic  ROMS.  Now  you  can  utilize  your 
computer  with  new  and  old  software. 

$125.00 

VISA  ORDERS  —  PHONE 

(604)  273-3651  —  JOHN  (604)  273-3416  —  JOHN 
(604)  325-1122  —  STAN 


Progress 

Computers 


HARDWARE,  SOFTWARE,  PERIPHERALS 
CALL  (916)  722-2208 

Call  for  price  on. ..Commodore  Computers,  BEC  Software 

Epson  and  TEC  and  Tally  Printers 


t 
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New  Hardware 

Sacramento,  CA 
(916)  722-2208 


MFS-2  IEEE-488To^ 


RS232  Serial On  ONE  Board 

8  Bit  Parallel  Buy  adding  parts 


The  MFS-2  is  addressable,  fully  488 compatible,  can  mount  InsidetheCommodore 
8032,  anywhere  on  the  bus,  or  on  the  printer.  Has  an  instruction  book.  Comes  as  a 
kit  or  factory  assembled  and  tested. 


.di^ 


is^^ 


8  Bit  Parallel 
RS232 


Price 
Kit  58.0'' 
Kit  69.°° 


Tested  69 
Tested  82 


^^"^ 


O^V 


.<?^" 


(cables   not    included) 


File  Cabinet  1.2  by  MikeKouri,  an  excellent  data  base  with  24  pages  of  documentation, 
user  defined  files,  can  interface  with  word  profiles.  Does  print  labels  andmakemailor  any 
kind  of  list.  Has  the  fastest  sort  in  microcomputing  and  uses  very  little  ram. 

New  Software  $65  per  copy 

Business  Check  Book:  Lets  you  know  where  your  money  came  from  and  went.  Prints 
several  reports.  This  program  does  not  work  for  inventory  but  is  made  for  service  business. 

In  Sacramento  it's  Progress  Computers  for  Commodore  Equipment 

6962  Sunrise  Blvd.,  Citrus  Heights,  CA  95610    (916)  722-2208 
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Starts;  you'll  have  to  set  theni  yourself. 

If  you'd  rather  do  a  true  load  —  bringing  in 
the  next  program  and  starting  over  —  there  are 
two  methods  you  can  use. 

Method  one  uses  the  "dynamic  keyboard" 
technique.  You  know  thai  everything  would  be  OK 
if  you  typed  in  your  LOAD  connnand  and  pre.s.sed 
RETURN  ...  so  that's  what  you  have  the  PET  do. 
To  load  a  disk  program  called  WORK,  you  would 
code: 

840  X$  =  CHR$(34) 

850   PRINT  "[clear,  down3]  LOAD";X$; 
"WORK";X$;",8' 

860  PRINT  "[down4]  RUN  [home]" 

870   POKE623,13:POKE624,13:POKE  158,2 

880  END 

Note  dial  we  are  using  cuisor  movements 
here:  on  line  850,  screen-cleai  followed  by  three 
cursor-downs;  on  line  860,  four  cursor-downs  and 
later  cursor-home.  We  are  wiituig  the  LOAD  and 
RUN  instructi(3ns  carefully  onto  the  screen,  and 
then  forcing  them  to  be  executed  by  stuffing  a 
couple  of  RETURN  keystrokes  into  the  keyboard 
input  buffer. 

The  same  techniques  will  work  with  cassette 
tape  (change  ",8"  to  ",1"  in  line  8.50).  If  you  have 
Original  ROM  Basic,  line  870  must  change  to: 
POKE  527, 13: POKE  528,13:POKE  525,2. 

Method  two  starts  off  with  conventional 
chaining.  The  first  statement  in  the  newly  loaded 
program  is: 

POKE  42,PEEK(201):POKE  43,PEEK(202):CLR 
On  Original  ROMs,  use; 

X1=PEEK(229):X2  =  PEEK(230):POKE124,XI: 
POKE  125,X2 

Overlays 

If  a  Basic  progi'am  wants  to  load  memory  witli  data 
or  programs,  and  these  programs  are  so  located 
that  they  won't  interfere  with  Basic,  the  technique 
is  called  overlaying. 

Normal  chaining  methods  will  do  the  trick 
nicely,  with  one  minor  exception:  the  BASIC 
program  will  go  back  to  its  first  statement.  This 
seems  odd,  but  it's  for  a  logical  reason:  the  inter- 
preter, seeing  a  LOAD,  assumes  that  the  BASIC 
program  iTiiglu  be  changed;  on  (he  assumption 
that  a  new  piogram  is  in  there,  it  starts  executing 
from  the  beginnirtg. 

How  do  you  handle  this?  Your  program  is 
zipping  along  at  line  600,  say,  and  decides  to  load 
in  a  piece  of  machine  code;  suddenly,  you're  back 
at  the  Stan. 

7  he  method  is  simple.  As  your  first  line  of 
code,  write  something  like: 

10  ON  Z  GOTO  610 
Now:  wlien  the  program  really  starts,  Z  will  be  zero 
and  you'll  drop  through  this  first  line  and  continue 
with  your  program.  But  at  line  600,  you'll  code: 
Z=  1  :LOAD  "WHATEVER"  ...  and  even  though 
you'll  go  back  to  the  start,  line  10  will  zip  you  right 


back  to  you]-  working  program  al  line  610  because 
of  the  value  of  Z.  When  you  have  multiple  overlays, 
your  first  line  will  start  to  look  like: 

10  ON  Z  GOTO  610,  840,  1050,  1370 

It's  easy.  By  the  way,  be  sine  to  check  that  you 
are  loading  your  overlays  into  "safe  memory," 
Cassette  buffers  are  often  fairly  safe;  if  you  use 
high  memory,  don't  forget  to  adjust  yoiu"  top-of- 
memory  pointers  to  protect  yoin-  overlav  programs. 

Conclusion 

Yes,  you  can  rim  a  30()K  program  on  an  8K  machine 
with  overlays.  It  may  lake  t|uite  a  i)ii  of  work  to 
arrange  it  all,  but  the  techniques  are  in  place  and 

waiting  lor  you.  Copyriglu  ©  1981  Jim  Butteilk-ld  © 


QUALITY  SOFTWARE 

For  The  Commodore  Pet 

DISK  CmLBBEIl     (i6  32K)- 

sis.gs 

$34.95 

DISK  UTILITY  PAC   (i6  32K)- 

Diik  catcloger  and  diiW  resiore 

■   Sp.cif).  3.0,  4,0  (40  col),  4,0  (80  col) 

32K   SIMULATED    DISK    (for  ,cpe  bos^d   =y,tems) 

S12.95 

FlII   32K   with  bo5ic   programs 

Buill-in   directory  will   ol  low   imnincliaTp 

ejcecurion  of  ony  program 

Entire    library   con  be    idvcd  to  lope 

Send   for    Software   Calolog,    or   order   from 

CompuSoft,  Inc, 

P.O.  BOX  997  *  TROY,  Ml  48099 

IEEE-488  BUS 

SYSTEM  BUILDING  BLOCKS 

For  Commodore  PET/CBM  and  other  computers. 


TNW-1000 

TNW-2000 

TNW-232D 

TNW-103 

SOFTWARE 

PLUS  Most  popular  campuIefS 
disks  pfinlers  eic 


CORPORA  I  [O:^ 


TNW-2000 


Serial  Interface;  $129 

'      --.K"-.'     -'.1.1  jl   01  V 

Serial  Interface:  S229 

1       'i.iMri'-i  inL'-Jl  .inc.  UL!pvjI 

Dual  Serial  Interface:  $369 

-'     "■  ■!■"'  '        ■  ;  ■.'    i-    ■    ■■Av  ;T  t'ljs  ^S  232  conirc!  hnes 

Telephone  Modem:  $389 

'"'utti  H'lSAi"    aulo  Oijl   \J^i:  Ailh  DAA 
PTERM:  A  program  mat  lums  ycui  PET  into  a  le'miral 

(Use  «iiw  TNw^onn.  TNw-^3^D.  of  tnw  i03> 

SWAP:  Allows  SlD'ago  or  up  fo  6  pfOQiams  in  PET 
memory  al  once   Run  Ihem  in  any  order 
PAN:  A  sophistical L'O  fieckonic  niaii  program 
HJse  *ilh  TNW  1031 

Write  or  call  tor  Inlormallon  today: 

TNW  Corporation 
3351  Hancock  SIreet 
Sin  Diego  CA  92110 


(714)  225-1040 
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ECX  COMPUTER  CO. 

Specialists  in  Commodore  Equipment  And  Peripherals 
""  NEW....NEW....NEW....NEW....HEW  "" 

•  MX-aZ  CBM/PET  TO  RS-23ZC INTEBFACE: 

Low  cos),  bidirectional.  50 10  19.200  baud  rate,  full  modem conlrols. 

parity,  allows  for  Iwo  RS-232C  CBM  ports,  installs  easily  inside 

CBM:   S149.95 
■  SX232.  CBM/Pn  RS-Z32C  MODEM  SOFTWARE: 

For  above  CBM  to  RS-232C  interface  and  standard  RS-232C 

modem,  works  witfi  Source  Micronel  CBfwl  to  disk  CBfvl  to 

CBM:  S49.95 
■MX-SIOGBM/PET  MM/ROM: 

Allows  multi  ROIVI  protected  programs  using  the  same  socket  to  be 

put  onto  diskette  cassette,  no  need  to  insert  protect  ROfvl  in  socket 

after  initial  load,  eliminates  need  for  ROM  swilcti  box,  wnte  protect 

in  software,  decoded  for  dual  ROM  socket  usage.  4K  expandable 

to  8K.  easy  internal  CBIvl  installation:  $1 19,95 
'CI  01 IEEE-488/PETT0  CEHTRONICS  PARAILEI  INTERFACE: 

New  low  cost,  includes  IEEE-48S  and  Parallel  Cat)les.  works  on  all 

CBM  wilti  Spinwriters,  Starwnters,  etc:  S129.95 
■MX-901CBM/PETCB2Z0UND: 

Low  cost  internal  CBM  sound  music,  makes  a  #2001  or  #4001 

sound  fike  a  #8032:  516,95 
'  MX-ggZ  CSMjFET/VIC  CASSEHE  ZOUND: 

Hear  programs  loading,  finds  itie  program  easily,  internal 

sound:  $16,95 

-  SX-1 00  lEEE-dSB/PET  MODEM  SOFTWARE: 

Best  80 1 0  modem  software,  by  80 1 0  developer,  all  features 
ofSX232:  S49,95 
'  MX-ZOO  lEEE-ABB/PET  PARiTT  MODEM'SOFTWARE: 

Talk  to  a  fiost  computer  fequiring  parity,  all  features  of 
SX232:   S399.95 

'  C10Z IEEE-488/PET  WATANABE  PLOTTER  INTERFACE: 

For  fast  IEEE-48B  plotting:  S295.00 

ECX  COMPUTER  COMPANY 

2678  I^ORTH  MAIN  ST.  #6 

WALNUT  CREEK.  CA,  94596 

(415)944-9277 


Programs  for  Commodore's  PET® 

Present  this  od  from  COMPUTE!  and  receive  52  off  your  purchose 
price.  Valid  ot  your  local  deoler  or  vk'hen  ordered  direct, 

•  PROFESSIONAL  TOOLS 

•  Dusiness    I^eseorcfier (16k)    $50 

•  RNAV3  Navigator C16W    $30     (6W    $25 

•  Educotion  Pack  (High  School) $15 

•  DISK  BOWLING  SYSTEM 

•  LeQ9uebowl-24 (Disk    32k)  $145 

•  Archivebowl (for    obove)  $4-0 

•  Leoguebowl-I  2 (Cass.  16k)  $-40 

•  Tournamentbowl (Coss.      8k)  $30 


HOME  &  OFFICE 

•  Deluxe  Address  C16k)$40  •  Inventory.  .  . 

•  Home   Address $25  •  Shopper  ,  ,  , 

•  Grocery  Mart $15  •  Dinner's  On!, 

GAMES  &  SIMULATIONS 


$20 
$20 

.$15 


•  Monsion! $15 

•  Museum! $15 

•  Pentogon! $15 

Send  for  free  catalog! 


•  Fur   Tropper $15 

•  High    Seas $15 


HARRY  H.  BRILEY 

P.O.  Dox  2913 

Livermore.  CA  94550 

(415)455-9139 

Deofets  Leuemead  unqumes  invited  Phoiocopjei  oif  ihii  od  ore  NOT  vol  d  coupons  One 
coupon  per  purchose  This  coupon  may  be  redeemed  for  f  oce  volue  pfus  1  5'  for  horxJIing 
if  It  wos  received  Uom  custorrier  upon  purchow  ot  oo*'  of  ihe  above  progroms  Offer  void 
where  lestrnrted  by  low 


Big  power 
small  package. 

Products  for  PET/CBM  computers  only. 


MACHINE  LRNGURGE  UTILITV-PflC  1.2R 

ROM  BRSED  FIRMWARE  INCLUDES  43  COflMRNDS  TO 
ENHANCE  USE  OF  VOUR  COMPUTER  INCLUDING  DOS! 
INCLUDES  RSSEMBLER.  DISSRSSEMELER,  HUNT  MEMORV,. 
QUICK  TRRCE.  COMPARE  MEMORV.  TRANSFER  MEMORV. 
RELOCRTOR,  WALK  CODE.  INTEGRATE  MEMORV.  VIDEO 
SCREEN  DUMP  TO  PRINTER  IN  STANDARD  OR  ENHANCED 
FORM,  FILL  MEMORV.  FAST  TVPE  CODE  ENTRV.  HEX  TO 
DECIMAL  AND  ASCII  CONVERSIONS  &  VISE  VERSR! 
MOST  FUNCTIONS  TO  SCREEN  OR  PRINTER.  MAKES 
HANDLING  AND  UNDERSTANDING  OF  MACHINE  CODE 
PROGRAMMING  EASIER.  FILSO  INCLUDED  ARE  THESE 
PROGRAMS  ACCESSIBLE  FROM  ERSIC.  REV.  PRINT  - 
DOS  -  SCREEN  DUMP  -  ENHANCED  SCREEN  DUMP  - 
RE/NEW  -  AUTO  REPEAT  -  DISK  APPEND  -  REV. SCREEN 
-  DISPLRV.  flVRILRELE  FOR  3.0  ROMS  AT  LOCATION 
HEX  *A000.  FOR  4.0  ROMS  AT  HEX  $3&&&  OR  HEX 
*A000.  SPECIFV.  MANUAL  INCLUDED.  WE  ACCEPT  VISA 
AND  MASTER-CHARGE.  ORDER  FOR  30  DRV  FREE  TRIAL. 
DOES  NOT  LOWER  USER  MEMORV.  A  MUST  FOR  NEW  OR 
ADVANCED  PROGRAMMERS  ALIKE! 

4K  ROM  FOR  3.0  (SAOOO)  OR  (SSOOOJ  ,  S79.9S  S2  5&H 
4K  ROM  FOR  4.0  (SAOOOJ  OR  (S9000)  .  $79.95  $2  S&H 


BASIC  UTILITIES  4.0 


THIS  4K  ROM  CONTAINS  19  COMMANDS  FOR  ERSIC 
PROGRAMMING.  INCLUDED  ARE  AUTO  -  RENUMBER  - 
DELETE  -  FIND  -  RPPEND  CTRPE)  -  DUMP  -  HELP  - 
TRACE  -  STEP  -  OFF  -  REV.  PRINT  -  D.O.S.  - 
SCREEN  DUMP  -  ENHANCED  SCREEN  DUMP  -  RE/NEW  - 
flUTO  REPEAT  -  RPPEND  (DISK)  -  REV. SCREEN  - 
DISPLAV.  MANUAL  INCLUDED.  THIS  ROM  IS  LOCATED 
AT  HEX  $9000.  THESE  PROGRAMS  DO  NOT  LOWER  USER 
AVAILABLE  MEMORV.  &  WILL  GREATLV  ENHANCE  VOUR 
PROGRAMMING  ABILITV! 

4K  ROM  IS. *79. 95  +  *2  S&H 

2K  ROM  k/FIRST    10  COMMANDS    IS $39.95  +  *2  S«iH 

PLEASE  SPECIFV  WHICH     ROM     SET     VOU  HAVE. 


SEND  $1.00, 
GET  CATALOG 
&  S5.00  OFF 
OF  THE  NEXT 
PURCHASE!  !  ! 


COMPETITIVE 

SOFTWARE 

21650  Maple  Glen  Drive 
Edwardsburg,  MI  49112 
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Converting  Pet 
BASIC  Programs 
To  ASCII  Files 

Harvey  B,  Herman 
Department  of  Chemistry 
University  of  Nortin  Carolina 
at  Greensboro 
Greensboro  NC  27412 


Why  A  Terminal? 

If  one  reads  the  ads  in  COMPUTE!  and  other 
liobbyist  magazines  you  are  sure  to  note  a  tew 
which  purport  to  ctjnvert  a  personal  computer  into 
a  terminal.  You  may  have  wondered  why  anyone 
would  want  to  comnuuiicate  with  a  remote  com- 
puter after  spending  so  much  for  a  stand-alone 
system.  Well  there  can  be  advantages.  Calling  up  a 
service,  like  The  Source  or  CompuServe  will  allow 
you  to  get  current  information  about  Commodore 
stock  (down  as  I  write  this)  or  about  a  late  breaking 
news  bulletin  from  the  AP  wire  (trouble  in  Poland 
t(}day).  (falling  up  a  big  mainframe  at  work  to 
make  corrections  on  an  errant  statistical  program 
will  save  a  romul  trip  and  vvhatc\er"  gas  thai  takes. 
A  little  retlection  will  enable  you  to  come  up  vsiih 
additional  advantages. 

Down-Loading 

1  recentlv  discussed  (COMPUTE!,  Vol.  1,  Lssue  (i, 
1980)  one  of  my  (recjuenl  uses  of  PET  as  a  terniinal. 
The  operation  described  in  'Converting  ASCII 
Files  to  PET  BASIC",  is  sometimes  called  down- 
loading, thai  is,  transferring  a  program  saved  on  a 
large  remote  computer  to  a  small  one.  What  I  did 
was  establisli  contact  with  a  remote  compiuer  using 
a  modified  PL  1'  terminal  program.  I  then  listed  a 
BASIC  program  (written  on  the  remote  computer) 
on  the  screen  while  simultaneou.sIy  saving  the 
received  ASCII  characters  to  a  reserved  area  in 
high  memory.  Clonlact  with  the  remote  computer 
was  broken  and  a  PE  T  BASIC  program  (called 
ASCII)  loaded  and  run  normally.  Tliis  program 
converted  the  saved  ASCII  file  into  a  PET  BASK] 
program  which  was  tlieii  available  for  use  on 
the  PE  r. 

Up-Loading 

The  opposite  procedure  is  also  very  helpful.  This 
process  convening  a  PET  BASIC  program  into  an 
ASCill  file  and  transferring  this  flic  U)  a  remote 
computer  using  a  terminal  program,  can  be  called 
up-loading.  It  works  like  this.  First,  load  any  PE  T 
BASIC  |jrograni  normally.  .Append  (using  TOOE- 


KITor  the  like)  the  BASIC  program  nisinter}jretcr, 
the  listing  of  which  is  given  in  this  article.  Run  the 
disinterpreter  program  (RUN  GSOOO)  whose 
fimction  is  to  make  an  ASCII  file  in  high  memory 
of  the  first  BASIC  program  loaded.  Finally,  load 
the  terminal  program,  establish  contact  wilii  the 
remote  computer  and  transmit  the  AStUI  file  lo  it. 
Editing  can  be  done  'on  the  fly"  with  the  disinter- 
preter program  or  by  a  text-editor  on  the  big 
machine.  Up-loading  (or  down-loading  for  that 
matter)  saves  a  lot  of  time  retyping  B.'\S1C  }>ro- 
grams  for  use  on  other  machines.  For  exam]}le,  I 
have  had  little  trouble  converting  PE  I  BASIC' 
progiams  to  work  on  a  DEC  VAX-1 1/780  machine 
(watch  RIGHT!,  however). 

Program  Disinterpreter 

The  program  which  makes  an  .'\SCII  file  (Disinter- 
preter) is  a  much  expanded  version  of  a  preliminary 
one  described  in  PET  User's  Notes  (Vol.  1 ,  issue  3). 
The  program  as  listed  is  for  "old"  ROMs  (version 
2)  but  changes  ix'quired  for  "upgrade"  ROMs 
(version  2)  are  indicated  (tested  briefly).  It  can  be 
difficult  to  follow  a  program  written  by  someone 
else  (an  understatement).  I  have  included  remarks 
to  help  make  the  task  easier.  It  will  also  be  helpful 
for  novices  to  review  how  PF/F  programs  are 
stored  in  memory  (see  PEl'  User  Manual,  for 
example). 

A  number  of  points  in  (he  progiam  need 
fiu'ther  elaboration: 

1.  i'his  program  was  designed  to  be  appended  lo 
programs  which  may  or  may  not  have  data  state- 
ments. Since  PET  BASIC  does  not  have  a  RES- 

lORF,  line  number  it  was  neces.sary  to  use  a  trick 
in  lines  63190  to  fi3220.  A  unicjue  data  siring  ('end 
of  data')  was  defined  which  stopped  a  dummy  read 
loop.  Fhe  data  statement  pointer  was  now  posi- 
tioned correctK  for  reading  BASIC  keywords  into 
an  array. 

2.  My  intention  was  to  .send  the  ASCUI  files  lo 
VAX-1  1/780  mainframe.  Several  places  in  the 
program  arc  specific  tor  that  application.  For 
example,  I  could  not  use  PET  cursor  controls  in  a 
VAX  progi  am  so  a  space  was  substituted  (line 
(i32H()  and  lines  63330  lo  63350)  for  cursor  controls 
and  unused  tokens.  A  cursor  control  may  be 
indicated  if  the  quote  mode  Hag  is  set  (F  =  -I-  1 ) 
and  the  peeked  number  is  less  than  32  or  greater 
than  127.  The  program  was  itol  intended  lo  be 
used  in  applications  that  have  cxtensiv  e  gra|)hics 
use  but  lower  ca.sc  will  come  out  correctly  with  the 
original  character  generator  ROM,  I  afso  substi- 
tuteil  INPUT  for  GET  as  a  BASIC  kevword  (see 
line  63690). 

3.  Old  ROM/New  ROM  changes  are  given  in  lines 
(53  150  to  63160  and  63380  to  63390.  Also,  add  one 
more  kevword  ('GO')  after  MID$  in  line  (i3730  and 
change  202  to  203  to  204  in  lines  633  10  and  63340, 
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OMNfFILE  CBMorTRS-80  $30 

Omnifile  is  a  versatMe,  in-memory  database  program  with  sorting,  formatting,  and  computational  features. 
Records  can  be  entered,  edited,  and  processed  with  a  single  letter  command.  Omnifile  applications  include 
inventory  records,  mailing  lists,  sales  journals  and  collection  lists.  Records  can  be  stored  on  the  Commodre  floppy 
disks  or  on  the  tape  cassette.  Om  nifile  uses  approximately  6k  of  RAM  memory.  U  p  to  500  records  can  be  contained 
in  memory  in  a  32k  CBM  at  any  time.  Multiple  files  are  easily  accessed  from  disk  or  tape.  Items  can  besorted,  moved, 
inserted  and  reformatted.  Calculations  can  be  made  and  totals  can  be  printed.  The  Omnifile  package  includes  the 
program  with  sample  data,  listing  and  manual,  and  will  operate  on  the  large  keyboard  Commodore  PET  or  CBM 
computers  with  at  least  16k  memory.  Also  available  on  diskette  for  $36.  An  abbreviated  version,  Data  Logger, 
requiring  only  Ik  of  RAM  is  available  on  cassette  for  $15. 

GENERAL  LEDGER/PERSONAL  LEDGER  CBMorTRS-80  $30 

General  Ledger  is  a  complete  double  entry  bookkeeping  system  with  provisions  for  budgeting  and  keeping 
records  of  income,  deductible  and  non-deductible  expenses,  assets  and  liabilities.  Simple  interactive  features  allow 
entering  transactions,  adding  or  editing  accounts,  and  printing  of  a  detailed  income  statement  and  balance  sheets. 
Data  can  be  stored  on  the  Commodore  floppy  disks  or  cassette.  General  Ledger  occupies  about  6.2k  of  RAM 
memory,  allowing  approximately  200  accounts  on  a  1 6k  machine.  Transaction  files  can  be  accessed  by  our  Om  nifile 
database  program  for  complete  analysis,  sorting  by  date,  account  number,  etc.  The  General  Ledger  program  will 
operate  on  the  new  Commodore  PET  or  CBM  microcomputer  systems  and  comes  with  sample  data,  listing,  and 
manual.  Also  available  on  diskette  for  $36.  An  abbreviated  version  allowing  about  35  accounts  on  a  1 .0  or  2.0  BASIC 
8k  PET  is  available  on  cassette  for  $20. 

EXPLORE  CBM  $15 

I  nspired  by  the  computerized  fantasy  sim  ulat  ion  "Adventure,"  Explore  is  a  conversational  program  which  operates 
on  the  Commodore  PET  with  only  8k  bytes  of  memory.  Explore  contains  four  adventures  in  which  you  operate  a 
computerized  tank,  hunt  treasure  in  a  magic  cave,  explore  the  mall  in  Washington  D.C.,  and  survive  in  a  haunted 
castle.  Explore  package  includes  introduction,  five  data  files,  and  complete  manual.  Available  from  Channel  Data 
Systems  on  cassette  for  $1 5.  Indication  of  old  or  new  ROMs  is  requested. 

CHANNEL  DATA  BOOK  for  PET  CBM  $20 

A  complete  hardware  and  software  reference  service  listing  descriptions  for  over  1400  software  programs  and 
over  200  peripheral  devices  for  PET.  Also  includes  an  information  sources  section,  and  addresses  for  Commodore 
Dealers  in  the  USA  and  Canada,  Commodore  Vendors,  and  PET  user  groups.  Designed  to  organize  documentation, 
newsletters,  listings,  and  other  user  selected  information  in  an  attractive  3-ring  binder. 

ACCESSORIES 

PORT  NOISE  COMPLETE  Speaker-amplifier  for  Commodore  PET  or  CBM  with  connector  (M  &  N  pin)  all 

ready  to  plug  in— $20. 
IEEE/USER  PORT  CONNECTOR  24  pin  connector.  With  backshell— S7.  Without  backshell— $4. 
C-10TAPE  CASSETTES  High  quality  AGFA  tape  with  screw  type  case.  SI  0/10  or  $75/100. 

Cash,  Checks,  Money  Orders,  VISA,  Mastercharge 
Add  $2  shipping  for  each  order— COD-$3. 50 
For  foreign  orders  please  inquire  for  pricing 

CHANNEL  DATA  SYSTEMS 

4141  State  Street    Santa  Barbara,  CA  93110    805-964-6695 
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respectively.  I  made  these  changes  on  an  8K  PET 
with  upgrade  ROMs  and  the  original  character 
generator  ROM,  and  the  program  passed  a  short 
test. 

4.  As  a  convenience  to  the  user  1  calculated  the 
memory  location  in  hex  of"  the  last  byte  (zero)  sent 
to  high  memory.  If  the  u.ser  \vi.siie.s,  memory  from 
hex  400U  to  last  byte  saved  can  be  stored  on  tape  or 
disk  for  transmission  later  to  the  remote  computer. 
Furthermore  the  user's  terminal  program  could 
key  on  liie  zero  byte  to  stop  transmission  of  the  file 
automatically.  The  beginning  of  high  memory 
($4000  up)  is  set  in  lines  63 160  (POKE  1 35.64)  and 
63240  (4*4096). 

Summary 

The  programs  ASCII  (COMPUTE!  Vol.  1 ,  Issue  6, 
1980)  and  disinterpreter  (di.scussed  here)  are 
complimentary.  They  allow  down-loading  and  up- 
loading of  BASIC  programs  developed  on  one 
computer  for  use  on  another.  H  you  have  access  to 
a  remote  computer,  I  urge  you  to  purchase  a 
terminal  program  which  will  allow  you  to  com- 
municate over  telephone  lines.  It  is  a  relatively 
inexpensive  way  to  upgrade  the  capability  of  a 
personal  computei-.  I  have  foimd  it  invaluable 
and  I  trust  vou  will  too. 


REM  DISINTERPRETER 

REM 

REM  APPEND  TO  BASIC  PROGRAM 

REM  HAKES  AN  ASCII  FILE  OF  BASIC  - 

-.PROGRAM  IN  HIGH  MEMORY 

REM 

REM  HARVEY  B.  HERMAN 

REM 

REM  ORIGINALLY  FROM  PET  USER  -. 

-.NOTES  VOL  1  ISSUE  3 

REM  EXPERIMENTAL  DISINTERPRETER 

REM  AUTHOR-  WARREN  D.  SWAN 

REM 

REM  'OLD'  ROMS.  SEE  REUS  FOR  -. 

-.UPGRADE  CHANGES 

REM 

PRINT    "HiiiH  PLEASE    -. 

-■BE    PATIENT" 

REM  PROTECT  HIGH  MEMORY ($4000  UP) 

REM  UPGRADE-POKE  52 , 0 :POKE53 , 64 

POKE  134,0:POKE  135 , 64 : CLR: P=-l : 

-.REM  QUOTE  FLAG  (MINUS-NO  QUOTE) 

POKE  59466,14 

DATA  "START  OF  DATA" 

REM  READ  PAST  DATA  IN  BASIC  -. 

-.PROGRAM 

FOR  1=1  TO  1000:READ  C$ 

IF  C$=" START  OF  DATA"  THEN  1=1000 

NEXT  I 

REM  ASCII  FILE  MADE  FROM  $4000  UP 

j=4*4096 

DIM  C$(255) :C$(0)=CHRS(13) 

DIM  DS(255) :D5{0)=CHR$(13) 

FOR  1=1  TO  31:CS(I)="  ":NEXT  I 

FOR  1=1  TO  31:D$(I)=''  ":NEXT  I 

FOR  1=32  TO  127:CS(I)=CHRS(I) : 

-.NEXT  I 


READY . 

63006 

63010 

63020 

63030 

63040 

63050 

63060 

63070 

63080 

63090 

63100 

63110 

63120 

63130 

63140 

63150 

63160 

63170 

63180 

63190 

63200 

63210 

63220 

63230 

63240 

63250 

63260 

63270 

63280 

63290 

63300  FOR  1=32  TO  127 :D5 ( I) =CHR${ I) : 

-iNEXT  I 
63310  FOR  1=128  TO  202:READ  C$(I): 

^C?{I)="  "+CSCI)+"  ":NEXT  I: 

-.REM  SPACES  FOR  VAX 
63320  C$  ( 127+50  )  =  ">":C5(  127+51  )="  =  ■': 

-.CS(127+52)  =  "<":REM  NO  SPACES  FOR  -. 

-.VAX 
63330  REM  HAKE  UNUSED  TOKENS  INTO  SPACES 
63340  FOR  1=203  TO  254:C${I)="  ":NEXT  I: 

-.C$(255)  =  "  " 
63350  FOR  1=128  TO  254:D$(I)="  " : NEXT  I: 

^DS{255)="  " 
63360  FOR  1=193  TO  220 :D$ ( I) =CHRS ( I) : 

-.NEXT  I: REM  ALLOVJ  FOR  LOWER  CASE 
63370  PRINT  "R":REM  START  DISINTERPRETIN 

-iG 
63380  REM  UPGRADE-PEEK (42 ) +256*PEEK ( 43 ) - 

-i3 
633  90  L=1025:U=PEEK{124)+25  6*PEEK(125)-4 

-i:REM  HEM  POINTER  AND  END  OF  -i 

-.PROGRAM 
63400  Q=PEEK(L)+256*PEEK(L+1) :REM  LINK 
63410  N$=STR$(PEEK(L+2)+256*PEEK{L+3)) : 

-.REM  STATEMENT  NUMBER 
63420  REM 
63430  REM  WHEN  STATEMENT  63000  REACHED  -. 

-.STOP  AND  FILL  NEXT  MEM.  LOC.  WITH  ■ 

-iZERO 
63440  REM  CONVERT  TO  HEX  AND  DISPLAY  -. 

-.FOR  REFERENCE 
63450  IFVAL(NS) >=63000THENPOKE  J,0: 

-.PRINT" ZERO  AT  LOCATION  S";:N=J: 

-.GOSUB  63740:  END 
63460  FOR  1=2  TO  LEN(N$) 
63470  CH$=MIDS{N$,I,1)  :PRINT  CHS;: 

-.POKE  J,ASC{CH$)  :J=J+1:NEXT  I 
63480  PRINT  CHR$ { 32) ; : POKE  J,32:J=J+1 
63490  FOR  I=L+4  TO  Q-2 
63500  P=PEEK(I) :REH  P=32  IF  QUOTE 
63510  REM  F<1  IN  QUOTE  MODE,  P=32  START  -. 

-iQUOTE  MODE 
63520  IF  F<1  OR  P=34  THEN  S$=C$(P): 

-.GOSUB  63590  :GOTO  63540 
63530  SS=D5(P) :GOSUB  63590 
63540  IF  P=34  THEN  F=-F:REM  TOGGLE  -. 

-.QUOTE  MODE 
63550  NEXT  I 
63560  REM  RESET  QUOTE  MODE, POKE  CR, 

-.LF  AND  CHECK  FOR  PROGRAM  END 
63570  F=-1:L=Q:PRINT:P0KE  J,13:P0KE  J+1, 

-.10:  J=J+2:IF  L<U  THEN  63400 
63580  END: REM  PROBABLY  DON'T  NEED  THIS 
63590  FOR  K=l  TO  LEN(S$) 
63600  CH$=MIDS{S$,K,1)  :IF  F<1  THEN  IF  -. 

-.CH$=":''  THEN  CHS="\":REM  FOR  VAX 
63610  REM  PRINTS  TO  SCREEN  AND  POKES  ON  -» 

-iHIGH 
636  20  REM  NOTE  CONVERSION  FROM  PET  -i 

-lASCII  IF  ASC>=193  {"A")     {TRUE  =  -. 

--1) 
63630  PRINT  CH$;:POKE  J, ASC (CHS) + (ASC (CH 

-iS)>192)*96:J=J+l 
63640  NEXT  K 
63650  RETURN 
63660  DATA  END, FOR, NEXT, DATA, INPUT*, 

-.  INPUT ,  D IM ,  READ ,  LET 
63670  DATA  GOTO, RUN, IF, RESTORE, GOSUB, 

-.RETURN,  REM,  STOP 
63680  DATA  ON, WAIT, LOAD, SAVE, VERIFY , DEF, 

-.POKE,  PRINT* 
63690  DATA  PRINT, CONT, LIST, CLR, CMD, SYS, 

-.OPEN,  CLOSE,  INPUTiREM  GET 
63700  DATA  NEW,TAB ( ,TO,FN, SPC ( , THEN, NOT, 
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The  SM-KtT  is  a  collection  of  machine  language  firmware  programming  arxl  test  aids  for 
BASIC  programmers-  Sf^-KIT  is  a  4K  flOM  (twice  the  normal  capacity)  which  you 
simply  insert  in  a  single  ROM  socltet  on  any  BASIC  4  CBM/PET-either  SO  column  or  40 
column.  Includes  both  programming  aids  and  disk  handling  commands. 

ERROR  DETECTION:  tfie  SH/l-KIT  automatically  indicates  the  erroneous  line  arid 

statement  for  any  BASIC  program  error, 

LINE  NUtvlBERING:  the  SM-KIT  automatically  numtjers  BASIC  statements  until  you 

turn  the  function  off. 

SCREEf^  OUTPUT  the  commands  FINO.OUMP,  TRACE  and  OIRECTOflY  display  on 

the  CRT  white  you  hold  the  RETURN  key  (display  pauses  when  the  key  is  released). 

Continuous  output  is  selected  with  shift-lock. 

OUTPUT  CONTROL  to  DISKof  PRINTER:  in  addition  to  displaying  on  the  CRT  you  can 

direct  output  to  either  disk  or  printer. 

HARDCOPY.  allows  screen  displays  to  be  either  printed  or  stored  on  disk. 

FIND:  searches  all  or  any  part  of  a  program  for  text  or  command  strings  or  vanable 

names.  Either  exact  search  or  wild  card  search  supported. 

RENUMBER:  the  SfVI-KIT  can  renumber  all  or  any  pari  of  a  program.  The  selective 

renumbering  allows  you  to  move  blocks  of  code  within  your  program. 

VARIABLE  DUMP,  displays  the  contents  of  floating  point,  integer,  and  string  variables 

(both  simple  and  array).  Can  display  all  variables  or  any  selected  variables. 

TRACE:  SM-KIT  can  trace  program  execution  either  continuously  or  step  by  step 

starting  with  any  line  number.  Selected  program  variables  can  be  displayed  while 

tracing. 

DISK  COMMANDS:  as  in  DOS  Support  (Universal  Wedge),  the -shorthand"  versions  of 

disk  commands  may  be  used  for  displaying  disk  directory,  initializing,  copying, 

scratching  files,  load  and  run,  etc, 

LOAD:  SM-KIT  can  load  all  or  part  of  BASIC  or  machine  language  pfograms.  it  can 

append  to  a  program  in  memory,  oven^frite  any  part  of  a  program,  load  starting  with  any 

absolute  memory  location,  and  toad  without  changing  variable  pointers. 

MERGE:  allows  merging  all  or  any  part  of  a  program  on  disk  with  a  program  in  memory. 

SAVE  and  VERIFY:  SM-KIT  provides  one  step  program  save  and  verification.  It  also 

allows  you  to  save  any  part  of  a  program,  or  any  address  range. 


SM-KIT 

for  Commodore  Computers 
A  Programming  Productivity  Tool 


ONLY 
$40 


A  4K  ROM  with  both 
programming  and  disk 
handling  aids. 


Devefoped  by  {and  available  m  Europe  from)  SM  Softwareverbund-Microcomputer  GmbH,  Scherbaumstrasse  29,  8000  Murjchen  83,  Germany 


252  Bethlehem  Pike 
Colmar,  PA  18915 


21 5-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG. 

AaoSl  25ae'order  lor  snipping  We  pay  balance  ol  UPS  surl.icectoges 
0(1  all  Drepam  orileis  Prices  iislefl  n'f  an  casn  Discounl  basis  Regular 
CKices  slightly  hignei 


QUALITY  ACCOUNTING  SOFTWARE 
for  the  CBM  COMPUTER 


THE  GENERAL  LEDGER  SYSTEM       $  T  50.00 

All  entries  are  made  via  formatted,  fill  in  the  blanks, 
screens.  There  is  a  separate  check  stub  format  disburse- 
ments entry  screen  and  eight  digit  account  numbers  to 
allow  sub  coding  as  required.  Up  to  fifty  user  designated 
Journals  are  available.  All  data  is  verified  on  input  with 
balance  enforced.  Alljournals  are  available  for  print  at 
any  point  in  the  accounting  cycle.  Any  printout  may  be 
printed  by  department.  The  general  ledger  prints; 
balance  forward,  full  detail  of  each  transaction,  total 
credits,  total  debits,  and  end  balance  for  each  account. 
Available  reports  jnclude:journals,  disbursements 
register,  current  trial  balance,  audit  trial  balance,  budget 
trial  balance,  income  statement,  balance  sheet,  cash 
flow  analysis,  and  comparison  of  budget  vs.  actual 
amounts  for  year  to  date,  or  the  current  period. 

FUND  ACCOUNTING  SYSTEM  $200.00 

The  perfect  accounting  system  for  the  municipal  utility 
district,  and  the  small  city  or  school  district.  The  system 
includes  all  features  of  the  general  ledger  system  with 
the  added  ability  of  printing  all  reports,  and  the  general 


ledger,  by  fund  as  well  as  by  department. 

CLIENT  ACCOUNTING  SYSTEM         $200.00 

The  accounting  tool  l<it  for  the  public  accountant.  This 
system  includes  all  features  of  the  general  ledger  system 
with  the  addition  of  a  payroll  check  stub  formatted 
screen  for  payroll  check  input.  Also  included  are:  a 
payroll  disbursement  register,  a  1099  register.  94 1 
reports,  and  W-2's. 

INTERLOCKING  MODULES 

The  following  modules  are  availab\e  for  any  of  the 
general  ledger  based  systems: 

Accounts  Payable  S  75.00 

Accounts  Receivable  S  75.00 

Payroll  S  75,00 

Job  Cost  Payroll  SI  00.00 

Utility  Billing  System  SI  00.00 

Accounting  software  may  be  reviewed  at  your  dealer,  or 
via  mail.  Full  catalog,  demo  disc,  sample  operations  man- 
ual, Iplease  specify  which  system),  and  a  S20.  credit  cou- 
pon—  only  S20.00 

DEALERS!  Please  Write  for  Dealers  Pack 


Expanded  Software  Catalog  Free  on  Request 

BASIC  SOFTWARE  SERVICE 

P.O.  BOX  181,1^  PORTE,  TX„  7757 1 
Phone  Area  Code  7 1 3/  470- 1 85 7 
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-.STEP,  +  ,-,*,/,' 
63710  DATA  AND,OR, > ,= , < ,SGN, INT, ABS, USR, 

-.FRE,POS,SQR 
63720  DATA  RND,LOG, EXP,COS, SIN,TAN, ATN, 

-.PEEK,LEN,STR$ 
63730  DATA  VAL,ASC,CHR$, LEFTS, RIGHT?, 

-iHIDS 
63740  REM  DECIMAL  TO  HEX  CONVERSION- JIM  - 

-.B.  IDEA 
63750  REM 

63760  X=N/4096:FORJ=1TO4:A=INT(X) 
63770  IFA>9THENPRINTCHRS(A+55) ;: 

-1GOTO63790 
63780  PRINT  CHR$(A+48); 

63790  X={X-INT{X) ) *16 :NEXTJ : PRINT: RETURN 
READY.  ^ 


Using  your  computer 

in  an  interesting 

application? 

Write  it  up  for 

other  COMPUTE! 

readers  to  use. 


PET  MACHINE  LANGUAGE  GUIDE 


MACHINE 


Sv  ABACUS  SOFTliVAHF 


Contents  include  sections  on: 

•Input  and  output  roulines. 

■Fixed  point,  floating  point,  and 
Ascii  number  conversion. 

•Clocks  and  timers, 

•Built-in  antfimelic  functions. 

•Programming  lilrts  and  sug- 
gestions. 

•Ivlany  sample  programs. 

While  supply  lasts: 

Guides  1or  Old  ROMS 

only  $5.00  inc.  postage. 

New  ROMS  order  below. 


If  you  are  interested  in  or  are  already  into  machine  language 
programnning  on  the  PET,  then  this  invaluable  guide  is  for  you. 
More  than  30  of  the  PET's  built-in  routines  are  fully  detailed  so 
that  the  reader  can  immediately  put  them  to  good  use. 

Available  forS6.95  -I-  .75  postage.  Michigan  residents  please 
include  4%  state  sales  tax.  VISA  and  Mastercharge  cards 
accepted  -  give  card  number  and  expiration  date.  Quantity 
discounts  are  available. 
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INTERACTIVE  GRAPHICSrSAME  LANGUAGE 

FOR  THE  PET/CBM 

VIGIL     is     an     excMing     new     interactive     languaoe     (or     your 
PET/CBM      micro,       VIQIL      -      Video      Inieraciive      Game 
Interprelive     Language     ■     is     an     easy     to     learn     graphics    and 
game      language      thai       lels      you      guickfy      create       rnteraclive 
applications. 

*  More  than  60  powerfuf  commands  perrr^ii  you  lo  easily  maniputste  graphics 
figures  on  the  screen 

*  Double  density  giraphjcs  give  you  BO  X  30  plot  pos^lJons  on  your  iO  column 
pet;cbm 

*  Large  numOer  display  capatiilily.  access  lo  iwd  event  limers  and  lonegeneralion 
(it  you  have  ext.  speaker) 

*  Load  and  save  your  VIGIL  programs  lo  cassette  or  diskeiie 

*  Nine  interactive  programs  demonstrate  the  power  o!  VIGIL    Breakout. 
SpaceWar. AntiAircrad.  U-FO..  Space&atlle.  Concentratmn,  Maze.  Kaleidoscope 
&  Fortune 

*  Comprehensive    use's    manual    witfi    complete    listings    of 
snclDsed  prograrris 

VIQIL    comes    or\    cassette,  or  diskette  ready  to    run  on  any  40  column 

PET/CBM    micro    with    at    least    BK    ot    men\ory     Specify    HOf»il-sei 

when      ordering.      5502      listing      ol      ttie      VIGIL      Interpreter 

available  separately,  , .,.  .  ^ 

US  &  Canada  Foreign 

VrarL  FOR  Pet/CBM  on  Cassette  of  Diskette  (w/9  programs) *35  .   - WO 

VIGIL  User's  Mannuai  [refundable  witti  Software} $10 112 

VIGIL  Inlerpreter  iistmg  (6502  Assembly  langLrage) S25 WO 

PET  IvlACHlNE  LANGUAGE  GUIDE S8 S10 


llinit!!I!!ll  ABACUS  SOFTWARE 

"^^^^^""^"   P.O  Box  7211 

Grand  Rapids,  Michigan  49510 
(616]  241-5510 
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Prices  mcfud*  poslage,  Micf^igan  residenis  Include  4%  sales  la*  Orders  must  Oe 
prepaid  or  vie  banK^aid  (Mastercard.  VISA.  Eurocard.  Access,  etc).  Include  card 
number  and  eitpiration  date. 

(C)  198f  by  Roy  Wainwfight 


PET  A  APPLE  II  USERS 

Tiny  Pascal 

PIUt-H 

QRAPHICS 


Tn»  TINY  Pascal  System  Uma  your  APPLE  II  or  PET  micro  Inio  a  1  fl-bJt  P-m#cfilna. 
You  loo  c»n  isim  ttia  linguage  irvet  is  ilittd  lo  twcom*  ihi«  successor  lo  BASIC 
TINY  PMcal  olf«ra  th»  fotJowlnoi 

*  LINE  EDfTOft  lo  cr»al»,  modify  yruj  mdnlajn  KHjrc* 

*  COMPILER  Id  product  P-cod«,  IfM  ttitmbly  UitQJu*^*  o^  It^  P-mpcHn* 
'  INTERPRETER  Ifi  4iKuIt  tn«  Compiled  P-CD<}«  [tut  TRACE) 

'  SIruciurtd  p/t>gnfnm*d  conitructi:  CASEOF-EL3E.  WHILE-DO,  IFTHEN- 
ELSE.  REPEAT-UNTI!^  FORTOiDOWNTO-OO.  BCaiH-gHD.  MEM,  CONST, 
VAH    ARRAY 

Our  n«M  TIKV  Piscil  PLUS*  provides  orw^ic*  and  olfior  tiuilUn  tunctlons; 
GRAPHICS.  PLOT.  POINT.  TEXT.  INKEY.  ABS  AND  SQR,  Tti*  PET  «*rSlon  jgp- 
porla  double  dcnaity  ploiiinQ  on  40  column  scFwtn  giving  80  v  50  plot  positions. 
The  APPLE  II  version  luppona  LORES  and  for  ROM  APPLESOFT  owners  the 
HIRES  Qrapnics  plus  oVxar  reaturea  with:  COLOR,  hGHAPhics,  HCOLOR, 
HPLOT.  POL  «nd  TONE.  For  those  who  do  not  requira  graphics  ctp«blihle«,  you 
may  still  ordor  our  orlgljial  Tiny  Pascal  pACkage. 

PET  BASIC  4.C  vsrslorr  also  available 

HNY  Pascal  PLUS-  GRAPHICS  VERSION-  

PET  33K  N EW  Roms  cassatts. jsfi 

PET32KNEWRoin3  diskette. .....tSO 

APPLE  II  32HJ48K  w/&OS  3.2  or  3.3 , ISO 

TINY  Pascal  NON-QftAPHICS  VERSIONS- 
PET  l6K;ajK  NEW  Horrs  casaatte.  ,. . .  UO 

PET  iaK/32K  NEW  floma  dJ&keite $35 

APPLE  II  w/ftOM  ApplesQfi  32K  w(DOS. .............  $35 

APPLE  II  wJRAM  Applasolt  4aK  w/[>OS $35 


USER'sManuai{;Bfjndsblflwtth  softwarcDrder) 110 

6»2  Assombly  Listing  of  INTEflPflETER^raphica «5 

6502A3sernt3ly  Lisirng  of  INTERPRETER-non  graphica..  %S0 
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The  Single  Board  6502 


Eric  Rehnke 
Anaheim,  CA 


What's  New  At  MTU 

I'houglu  you'd  like  u>  hear  a  little  about  two  of  the 
latest  software  releases  from  Micro  Technology 
Unlimited  (POB  12106,  Raleigh,  NC  27605).  This 
isn't  really  a  product  review,  just  an  update.  A 
review  on  both  these  products  will  follow  after  I've 
had  a  chance  to  use  ihem  awliile. 

One  of  them.  The  Keyword  Graphics  Package, 
is  a  machine  language  program  which  interfaces 
AIM  65  BASIC  to  the  MTU  Visible  Memory  board 
{a  320  X  200  bit  mapped  graphics  display)  and 
actually  extcnd.s  BASIC  with  over  45  graphics- 
oriented  commands  to  make  programming  the 
graphics  display  akin  to  programming  the  APPLE 
II  Hires  graphics  —  but  lots  more  powerful! 

According  to  the  documentation,  many  things 
aie  now  possible  with  the  Visible  Memory  such  as 
having  plotting  graphs  and  other  images  from 
mathematical  functions  or  measured  data;  config- 
luing  up  to  four  independent  text  or  graphic 
"windows"  on  the  screen;  character  scaling  and 
I otation;  the  ability  to  store  and  display  up  to  255 
user  defined  "shapes"  each  of  which  can  be  drawn 
anywhere  on  the  screen;  etc.,  etc.  Lots  of  features. 

Soimds  really  neat.  Ttouble  is,  I  don't  have 
enough  memory  on  my  AIM  65  at  this  moment  so 
will  have  to  wail  a  little  while  to  try  this  package 
out.  But,  the  point  is,  users  of  MTU  hardware  now 
appear  to  need  very  little  knowledge  of  assembly 
language  progranuning  to  get  full  use  out  of  their 
MTU  peripherals. 

The  second  package  from  MTU  is  the  Instru- 
ment Synthesis  Package.  This  software  can  be  used 
on  AIM,  KIM,  SYM,  or  PET  computers  and  gives 
those  folks  with  some  music  ability  (I'm  not  in  that 
group  ye),  unforliuiately)  the  tools  to  compose 
songs  with  up  to  four  voices  and  a  great  degree  of 
control  over  the  tones  synthesized.  You  can  fiddle 
with  the  waveforms  to  mimic  almost  any  musical 


instrument  you  could  imagine.  (You  can  even 
"invent"  your  own  instrument  sound,  MTU  sells  a 
demo  tape  that  can  be  played  on  your  stereo  and 
gives  you  a  good  idea  of  the  kinds  of  sounds  you 
can  expect  to  produce.  If  you're  in  doubt,  buy  the 
demo  tape  before  you  take  the  plunge.) 

I  have  the  package  running  on  my  KIM  and 
am  really  taken  with  the  different  kinds  of  sounds 
my  computer  can  make.  And  it's  all  done  in  soft- 
ware, no  less. 

Now,  the  user  interface  to  this  music  package 
hasn't  quite  been  developed  to  the  extent  that  the 
graphics  have,  but  it's  defmitely  more  advanced 
than  the  earlier  MTU  fotir  part  harmony  software. 

If  we  can  characterize  a  complete  music  com- 
posing/playback system  as  consisting  of  two  parts 
—  the  u.ser  interface  (graphic  and/or  joystick  input 
package),  and  the  actual  music  interpreter  that 
makes  the  music  from  the  data  assembled  by  the 
user  interface  —  then  the  MTU  Instrument  Syn- 
thesis Package  can  be  thought  of  as  the  inner  inter- 
preter. The  user  interface  still  needs  to  be  written. 
MTU  says  they  are  working  on  such  a  user  interface 
and  suggest  that,  in  the  interim,  a  simple  music 
"compiler"  can  probably  be  written  using  BASIC 
or  using  macros  (if  you  have  a  macro  assembler). 

The  "interpreter"  actually  executes  (opcodes 
from  memory  in  the  same  manner  that  your  6502 
executes  machine  language  opcodes  from  memory. 
So  at  this  point,  e\en  though  you  would  need  to  go 
through  about  the  same  sort  of  programming 
exercise  you  had  to  go  through  before  you  had  an 
assembler,  the  operation  codes  lor  the  nausic  inter- 
preter are  considerably  more  powerful  in  function 
than  those  for  the  6502  and  can  be  viewed  in  the 
same  manner  as  tokens  in  the  BASIC  language. 

The  documentation  is  quite  informative  on 
just  how  to  use  the  package  and  presents  a  musical 
sound  theory  section  for  those  of  us  needing  a  little 
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brush-up  in  pliysics.  One  ot  ihe  demo  songs  tliat 
comes  on  the  tape  is  listed  in  "source"  format  as  an 
example  of  how  to  write  a  song  "program."  Software 
tools  are  included  in  the  package  to  ease  the  task  of 
constructing  instrimient  waveforms  and  there's 
even  a  library  of  pre-defined  instrument  definitions 
to  help  you  gel  going.  Lots  of  good  material  for 
experimentation. 

No,  the  MTU  software  doesn't  enable  yoiu" 
computer  to  sound  exactly  like  a  guitar,  or  a  piano, 
oi"  a  tiiinipel.  But,  it  tomes  pretty  close  and  is  c|uile 
a  bit  less  expensive  llian  the  harclware-basecl  in- 
striunenl  syntliesizers  I've  seen.  (And  they  don't 
sound  all  t/ial  much  better.) 

The  first  thing  I  did  after  loading  the  Instru- 
ment Synthesizer  into  my  machine  and  running  it 
to  make  sine  it  all  worked  was  to  see  how  I  could 
interface  it  to  my  HDE  disk  system.  Because  of  the 
way  the  software  is  configured,  that  turned  out  to 
be  very  easy. 

There  are  no  system  dependencies  in  the 
interpreter  itself.  All  system  specific  data  is  con- 
tained in  what's  known  as  a  CONFIGURATION 
STRING  and  the  address  of  this  string  of  data  gets 
passed  to  the  interpreter  through  the  X  and  Y 
registers  when  called. 

The  following  l^l  (jf  code  replaces  the  configu- 
ration string,  the  stop  key  test,  and  the  calling 
routine  which  normally  reside  at  $0200-$0234  in 
the  KIM  version  of  the  software.  The  major  differ- 
ences in  my  interface  are  that  I  assume  there  is  an 
AS(MI  terminal  hooked  up,  and  I  return  to  my 
operating  system  (HDE)  by  way  of  the  BRK 
opcode. 

If  you  wish  to  interface  the  MTU  package  to 
other  tlian  HDE  disk  systems,  you  can  use  my  code 
as  a  guide.  Thanks  to  the  folks  at  MTU  for  making 
things  so  easy. 

I'mjust  beginning  to  understand  just  how 
sophisticated  this  music  package  really  is  so  I'll 
have  more  for  you  later  after  I've  had  a  chance  to 
play  with  it  awhile. 

What  The  Bell? 

Have  any  of  you  come  up  with  any  interesting 
soinids  for  the  AY3-8910  Programmable  Sound 
Generator  yet?  Lately,  I've  been  trying  to  figure 
how  to  program  it  to  .sound  like  the  bells  vou  might 
hear  in  some  far  eastern  temple. 

I  imagine  there  are  some  folks  out  there  really 
gelling  into  this  chip.  How  about  sharing  some  of 
thai  liard  won  iniorination  with  the  rest  of  us? 

The  AY3-8y  10  can  also  be  used  as  a  waveform 
generator  in  an  electronic  organ  or  synthesizer 
which  needs  a  much  more  accurate  tone  generator 
than  is  possible  with  the  PSG. 

I  would  also  like  to  design  an  electronic  music 
box  for  my  baby-to-be  (we're  expecting  aroinul  the 
end  of  August).  (Wonder  if  I'll  have  time  for  all 
those  projects?)  © 


6502  FORTH 

*  6502  FORTH  is  a  complete  programming  system 

which  contains  an  interpreter/compiler  as  well 

as  an  assembler  and  editor. 
»  6502  FORTH  runs  on  a  KIM-1  with  a  serial  terminal. 

(Terminal  should  be  at  least  64  chr.  wide) 
All  terminal  1/0  is  funnelled  through  a  jump  table  near 

the  beginning  of  the  software  and  can  easily  be 

changed  to  jump  to  user  written  I/O  drivers. 
6502  FORTH  uses  cassette  for  the  system  mass 

storage  device 
Cassette  read/write  routines  are  built  in  (includes 

Hypertape). 
92  op-words  are  built  into  the  standard  vocabulary. 
Excellent  machine  language  interface. 
6502  FORTH  as  user  extensible. 
6502  FORTH  is  a  true  implementation  of  forth 

according   to  the  criteria  set  down  by  the  forth 

interest   group. 
Specialized  vocabularies  can  be  developed  for  specific 

applications. 
6502  FORTH  resides  in  8K  of  RAM  starting  at  $2000 

and  can  operate  with  as  little  as  4K  of  additional 

contiguous  RAM. 


6502  FORTH  PRICE  LIST 

KIM  CASSETTE.  USER  MANUAL,  AND 
COMPLETE  ANNOTATED  SOURCE 
LISTING  S90.00 

($2000  VERSION)       PLUS  S&H     4.00 

USER  MANUAL  (CREDITABLE 
TOWARDS  SOFTWARE 
PURCHASE)  $15.00 

PLUS  S&H     1.50 

SEND  A  S.A.S.E.  FOR  A  FORTH 
BIBLIOGRAPHY  AND  A  COM- 
PLETE LIST  OF  6502  SOFTWARE, 
EPROM  FIRMWARE  (FOR  KIM, 
SUPERKIM,  AIM,  SYM,  and 
APPLE)  AND  6502  DESIGN 
CONSULTING  SERVICES 
AVAILABLE 

Eric  Rehnke 

1067  Jadestone  Lane 

Corona.  CA  91720 


Now  Available  For 
KIM,  AIM,  And  SYM 
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Nuts  and  Volts 

Build  Your  Own 
Controllers:  Part  II 

Gene  Zumchak 

In  my  last  column,  I  suggested  that  all  it  took  to 
make  a  budget  development  system  for  bringing 
up  controllers  was  a  computer  system  (as  little  as  a 
KIM  will  do),  an  EPROM  programmer,  and  the 
key  ingredient,  an  EPROM  emulator. 

An  EPROM  emulator  (called  a  simulator  by 
some)  is  a  particular  example  of  a  two-port  RAM. 
A  two-port  RAM  can  be  independently  accessed 
(addressed)  by  two  separate  systems  (though  not 
simultaneously).  Two-to-one  selector  gates  are 
used  to  apply  one  of  the  two  sets  of  addresses.  For 
an  EPROM  emulator,  one  of  the  sets  of  addresses 
is  the  host  computer  system.  The  other  set  of  ad- 
dresses comes  from  a  socket  that  is  wired  to  look 
like  the  particular  EPROM  being  emulated.  The 
RAM  data  is  bidirectionally  buffered  to  the  host 
system,  and  unidirectionally  to  the  "emulate" 
socket,  since  the  EPROM  is  read-only.  Access  to 
the  RAM  is  determined  by  a  manual  switch.  A 
block  diagram  of  an  EPROM  emulator  is  shown  in 
Figure  I , 

With  the  switch  in  the  "Master  System"  posi- 
tion, the  RAM  is  addressed  by  the  host  system  just 
like  any  other  RAM  in  the  system.  Correspondingly, 
it  can  be  loaded  with  a  program  using  the  host 
system's  operating  system,  preferably  using  an 
assembler.  Similarly,  any  program  in  emulator 
RAM  can  be  saved  with  the  host  system's  tape  or 
disk  facility. 

With  the  .switch  in  the  "Emulate"  position,  the 
RAM  is  addressable  via  the  EPROM  socket  on  the 
emulator.  Oonncclion  to  the  coniroller  board 
under  development  (often  called  the  target  system) 
is  via  a  ribbon  cable  with  a  24-pin  DIP  plug  on  both 
ends.  The  target  system  thinks  that  it  has  an 
EPROM  in  its  socket,  when  it  is  really  looking  at 
the  enuilator  RAM.  This  connection  is  shown  in 
Figure  2. 

Typically,  the  host  system  is  used  to  put  a 
program  in  the  emulator  RAM.  Then  the  emulator 
is  switched  to  the  emulate  mode  and  an  attempt  is 
made  to  run  the  program  in  the  target  system.  If 
the  program  needs  modification,  the  RAM  is 
switched  back  to  the  host  and  changes  made  to  the 
program.  C'Jianges  can  be  made  and  tried  out  very 
rapidly,  with  dozens  of  changes  made  per  hour. 
This  contrasts  sharply  with  the  method  of  having 
to  burn  in  a  new  EPROM  after  each  and  every 
change. 

While  it  is  clear  that  the  emulator  is  practically 


indispensable  for  developing  target  system  soft- 
ware, it  is  equally  useful  for  completely  checking 
out  the  target  system  hardware  before  any  attempt 
is  made  to  debug  the  software.  This  important  step 
is  often  omitted  and  much  time  is  needlessly  wasted 
trying  to  track  down  problems  in  the  software  that 
don't  exist.  The  use  of  an  emulator  to  check  out 
hardware  will  be  amplified  later. 

The  Design 

The  design  of  an  EPROM  emulator  is  relatively 
straightforward.  The  size  of  the  emulator  RAM 
will  depend  upon  the  EPROMs  to  be  emulated. 
Althugh  the  2K  2716  is  the  present  standard,  with 
2732s  dropping  below  $20,  it  would  be  foolish  not 
to  provide  for  at  least  4K  of  RAM.  If  4K  of  RAM  is 
to  be  supported,  the  designer  may  wish  to  consider 
having  two  emulate  sockets,  to  emulate  two  27 16s 
simultaneously.  The  design  should  take  care  to 
prevent  the  host  system  from  writing  into  emulate 
RAM  when  it  is  in  the  emulate  mode. 

The  heart  of  the  design  (no  need  to  show)  is  a 
block  of  RAM.  The  low-cost,  and  readily  available, 
2114  types  will  do  fine.  Organized  IK  x  4,  eight 
chips  wilt  provide  4K  of  RAM.  In  the  figures  which 
follow  the  circled  A's  are  the  address  lines  of  the 
RAM  block,  the  circled  D's  are  the  data  lines,  and 
chip  selects  are  shown  for  four  IK  pairs  of  21 14's. 

Figure  3  shows  the  "emulate"  socket  which  is 
used  to  interface  the  emulator  to  the  target  system. 
The  emulate  socket  or  target  systenj  addresses  are 
labeled  with  circled  lower  case  a's.  The  target  system 
data  bits  are  labeled  with  circled  lower  case  d's. 
Note  that  for  all  the  popular  2K  and  4K  (5  volt 
only)  EPROMs,  21  of  the  24  pins  are  idendcally 
defined.  Three  pins,  pin  18,  pin  20  and  pin  21,  will 
vary  according  to  EPROM  type.  This  variation  is 
accommodated  with  an  8-pin  DIP  jumper  socket. 
The  two  outputs  of  the  socket  are  "a"  1 1  and  S 
(Select).  The  later  signal  is  used  to  gate  the  RAM 
contents  to  the  emulate  socket  data  pins.  The  cus- 
lomi/ing  .socket  is  shown  jumpered  for  a  2532.  For 
this  chip,  pin  20  serves  as  the  chip  select  and  should 
bejumpered  to  S.  Pin  18  provides  All  and  should 
be  jumpered  to  "a"l  1.  Thus  the  same  emulate 
.socket  can  be  customized  for  any  EPROM  type 
with  the  associated  jumper  socket.  For  2716s, 
usually  either  CS  or  OE  is  used  for  ROM  selection 
and  the  other  pin  is  just  permanently  grounded.  If 
both  are  required  and  are  independent,  an  external 
OR  gate  will  be  required  to  combine  them  into  the 
single  S  signal. 

Interfacing  of  RAM  data  to  the  target  and 
host  systems  is  shown  in  Figure  4.  An  octal  three- 
slate  gate  chip  such  as  the  74LS244  is  used  to  buffer 
the  data  to  the  emulate  socket.  The  chip  select 
signal  from  the  target  system  EPROM  socket  pro- 
vides the  enable  (S)  for  the  chip.  The  RAM  is  bidi- 
rectionally buffered  to  the  master  or  host  system. 
A  74LS245  is  shown.  Other  bidirectional  or  three- 
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State  buffers  could  be  used. 

Figure  5  shows  address  selection  for  the  RAM. 
Common  74LS157  quad  2-to-l  selector  gates  are 
used.  The  "A"  inputs  are  the  target  addresses  from 
the  emulate  socket.  The  "B"  inputs  are  the  ad- 
dresses from  the  master  system.  Selection  is  made 
with  a  manual  switch.  In  the  closed  position,  the 
target  addresses  are  chosen.  An  LED  can  be  used 
to  indicate  the  switch  position  and  corresponding 
mode.  The  ten  low  selected  address  bits  go  to  all 
1 K  RAM  pairs.  The  two  high  bits,  A 10  and  All  g<} 
to  any  2-to-4  or  3-to-8  decoder  to  provide  individual 
chip  select  signals  for  the  RAM  pairs.  With  this 
scheme,  one  1 K  block  of  RAM  is  enabled  at  all 
times.  It  is  therefore  necessary  that  the  write  enable 
signal  for  the  RAM  be  gated  willi  master  .system 
address  selection  so  that  RAM  is  written  to  only 
when  specifically  desired  by  the  master  system. 
Note  that  all  the  selected  address  bits  may  be  op- 
tionally monitored  with  an  LED  as  shown  for  bit 
AO.  This  feature  will  prove  to  be  so  valuable  that  it 
probably  should  not  be  considered  an  option. 

Master  system  address  selection  and  RAM 
write  enable  generation  is  shown  in  Figure  6.  A 
74LS85  4-bit  comparator  is  used  to  compare  the 
high  four  address  bits  of  the  master  system,  MA  12 
to  MA  15,  with  the  settings  of  a  4-bit  DIP  switch  (or 
jumpers)  to  place  the  emulator  RAM  into  any  4K 
block  of  the  master  system.  The  output  of  the 
comparator  is  combined  with  the  R/W  signal  and 
the  ct  signal  to  provide  a  write  enable  (strobe)  for 
the  RAM  which  can  occur  only  when  selected.  The 
output  of  the  comparator  is  also  inverted  to  provide 
a  low-true  enable  for  the  data  bus  buffer  shown  in 
Figure  4.  Note  that  the  comparator  outpiu  is  dis- 
abled by  the  E  signal  when  the  mode  switch  is  in 
the  emulate  position,  preventing  erroneous  writes 
by  the  master  system. 

A  design  like  the  one  just  suggested  will  take 
eight  2114  RAM  chips,  ten  support  chips,  some 
resistors,  LEDs,  and  a  few  .1  niFd.  decoupling 
capacitors.  Before  loading  your  breadboard  with 
chips  and  trying  it  out  with  your  system,  carefully 
ring  out  all  of  the  wiring  with  a  continuity  tester. 
This  "extra"  step  will  save  you  a  lot  of  time.  Verify 
that  it  works  as  RAM  in  your  master  system  first.  If 
you  have  any  problems  you  can  lest  it  DC-wise  by 
applying  power  to  it  without  connecting  it  to  your 
system.  As  it  sits  there,  all  address  lines  will  be 
open  and  appear  as  ones.  To  select  the  RAM,  you 
will  only  need  to  bias  the  top  four  address  lines, 
grounding  any  address  lines  that  should  be  zero, 
and  leaving  open  any  lines  that  .should  be  ones. 
Similarly,  you  can  control  the  02  and  R/W  lines  and 
trace  all  signals  with  a  voltmeter. 

Using  The  Emulator 

Assinning  that  you  have  a  working  emulator,  you 
can  now  use  it  with  your  system  to  bring  up  another 
microcomputer  system.  The  first  step  is  to  verify 


that  all  the  target  .system  hardware  works.  While 
there  is  a  temptation  to  load  the  target  system  with 
chips  and  try  it  out,  a  better  approach  is  to  add 
chips  and  test  them  a  function  at  a  time. 

Start  by  adding  only  those  chips  necessary  to 
riui  the  simplest  program.  This  will  be  the  proces- 
.sor,  address  decoding  chips,  and  any  gates  used  to 
buffer  or  generate  any  control  signal.s  required. 
Let  us  assume  that  our  controller  has  a  2K  EPROM 
which  is  decoded  to  fall  at  $2000.  The  response  to 
the  reset  addres,s  $FFFC  should  occur  at  $27FC  in 
your  EPROM.  The  first  thing  that  should  be  done, 
then,  is  to  use  your  system  to  install  the  reset  vector 
at  $27FC  and  $27FD.  For  testing  purposes,  that 
will  probably  point  to  $2000.  Now  when  the  target 
sysiem  is  reset,  it  will  try  to  execute  a  program  at 
$2000.  Note  careftdly,  that  the  addresses  to  which 
the  emiUator  RAM  responds  in  the  target  system 
are  imrelated  to  the  addresses  at  which  the  RAM 
responds  in  the  master  system. 

For  testing,  always  use  the  simplest  program 
that  will  do  the  job,  since  the  object  is  to  test  hard- 
ware and  not  software.  The  first  job  is  to  verify 
that  the  target  processor  can  run  a  program.  That's 
easy.  Just  enter: 

$2000     4C  00  20  LOOP        JMP  LOOP 

If  your  controller  can  rim  this  program,  you're  on 
your  way.  But  how  do  you  know  that  the  program 
is  indeed  running,  since  it  doesn't  do  anything? 
That's  ea.sy,just  look  at  the  row  of  LEDs  which 
monitor  the  selected  emulator  address.  All  LEDs 
but  the  least  two,  A I  and  AO,  should  be  dark.  I'liese 
should  be  glowing  since  the  address  in  the  target 
sy.slem  is  cycling  $2000,  $2001,  $2002,  $2000,  etc., 
as  the  JMP  instruction  is  executed.  The  LEDs  are 
simihu"  to  those  found  on  the  front  panel  of  a  mini- 
computer. They  allow  us  to  "see"  where  in  the 
EPROM  space  the  program  is  running,  (if  it  is 
running  at  all).  When  the  processor  has  "bombed," 
all  the  LEDs  will  glow  with  equal  brightness. 

Note  that  the  LEDs  are  monitoring  a// activity 
of  the  address  bus,  which  includes  references  to 
memory  and  I/O  locations.  The  following  progi  am 
cycles  through  addresses  $2000  thru  $2005.  Every 
.seventh  cycle,  however,  the  address  $0 1  SO  will 
appear  on  the  address  lines  and  the  LEDs  for  A8 
and  A7  will  glow  faintly. 

$2000     8D  80  01  LOOP  STA  $0180 

$2003     4C  00  20  JMP  LOOP 

Next,  you  might  want  to  test  RAM.  Plug  in  the 
RAM,  and  use  the  emulator  to  enter  a  small  pro- 
gram that  writes  a  specific  byte  of  data  to  a  RAM 
location  (or  all  RAM  locations),  and  then  reads  the 
data  hack,  comparing  it  with  what  was  sent.  The 
success  or  failure  of  this  test  can  be  noted  by  sending 
the  program  to  one  of  two  distinct  loop  locations, 
depending  on  the  outcome  of  the  test.  The  loop 
address  will  glow  on  the  LEDs  and  you  will  be  able 
to  see  the  result. 


VAK-S  8K 
VAK-4  16K 


RAM 
RAM 


We  also  carry: 

SYM-1         $229°° 

A1M-65W/1K         $389°° 

AIM-65  W/4K         $439°° 

We  also  do  custom 

hardware  and  software 

for  the  6502  microprocessor 


PRICE: 

VAK-4         $325"° 

VAK-2         $239°° 

Add  $45°  for  UPS 

Shipment  in  continental  U.S. 

All  others  call  or  write 

for  shipping  charges 


The  VAK-2/4  was  specifically  designed  for  use  with  the  KIM-1,  SYM-1  and  the  AIM  65  Microcomputer  Systems.  The  VAK-4, 
16K  Ram  Board,  consists  of  two  (2)  separate  8K  blocks.  Each  block  has  it's  own  address,  write  protect  and  block  enable  switches. 

The  VAK-2,  8K  Ram  Board,  is  identical  to  the  VAK-4  with  sockets  for  all  16K  of  Ram,  but  it  has  only  one  of  the  8K  blocks 
populated  with  IC's.  Therefore,  the  VAK-2  is  user  expandable  to  a  full  16K  with  the  purchase  of  the  VAK-3  Expansion  Kit. 

Both  the  VAK-2  and  the  VAK-4  Boards  are  made  with  1st  quality,  Industry  Standard  450  nsec.  2114  RAM  Chips.  They  plug 
directly  into  the  VAK-1  Motherboard,  or  with  addition  of  voltage  regulators  plug  into  the  KlM-4*  Motherboard. 

SPECIFICATIONS: 

•  Completely  assembled,  tested  and  burned-in, 

•  All  IC's  are  in  sockets 

•  Fully  buffered  address  and  data  bus 

•  Standard  KlM-4*  Bus  (both  electrical  Pin-out  and  card  size) 

•  Designed  for  use  with  a  regulated  Power  Supply  such  as  our  VAK-EPS,  but  has  provisions  for  adding  regulators  for  use 
with  an  unregulated  Power  Supply. 

•  Each  8K  Block  Address  is  independent  and  switch  selectable. 

•  Separate  write-protect  switch  for  each  8K  block. 

•  Board  size:  10  in.  Wide  x  7  in.  High  (including  card-edge) 

•  Power  requirements:  VAK-2— 5V.DC  @  1.2  AMPS. 
Power  requirements:  VAK4— 5V.DC  @  2.4  AMPS. 

*KIM-4  is  a  product  of  MOS  Technology/C.B.M. 


We  have  moved  to  a  new, 

larger  facility.  Please  make 

note  of  our  new  address. 


ENTERPRISES 

INCORPORATED 


4030  N.  27th  Avenue,  Suite  D 
Phoenix,  AZ  85017 
(602)  265-7564 
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If  some  hardware  element  does  not  operate  as 
expected,  it's  very  easy  to  observe  what  is  happening 
with  a  scope,  as  long  as  the  program  is  in  a  very 
dght  two  to  five  instruction  loop.  Using  the  emula- 
tor in  this  way,  it  is  relatively  routine  to  completely 
check  out  all  of  a  controller's  hardware  before  any 
attempt  is  made  to  run  and  debug  any  complex  pro- 
grams. 

The  development  of  software  with  the  emula- 
tor can  be  accelerated  if  your  target  controller  has 
an  eight  bit  output  port.  This  can  be  used  to  drive 
eight  LEDs  which  can  serve  to  indicate  the  result  of 


any  program.  The  use  of  an  EPROM  emulator  and 
a  latched  LED  display  to  debug  prototype  hardware 
and  develop  target  system  software  is  detailed  in 
my  book  Microcomputer  Design  and  Troubleshooting. 
It  should  be  clear  that,  with  an  EPROM  emu- 
lator, any  microcomputer  that  has  an  operating 
system  that  can  read  and  write,  load  and  store 
RAM,  can  serve  as  a  very  adequate  development 
system  for  bringing  up  dedicated  controllers.  In  a 
future  column,  we'll  detail  a  design  for  a  general- 
purpose  controller  board. 
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Figure  1.  Block  Diagram  of  a  4K  EPROM  Emulator 
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Figure  2.  EPROM  Emulator  Connected  to  Target  System 
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Photo  credit:  GREAT  GALAXY  IN  ANDROMEDA:  Palomar  Observatory,  California  Institute  of  Technology 
THE  MTU  FLOPPY  DISK  CONTROLLER  WITH  16K  RAM  GIVES  YOUR  AIM-65  ION  DRIVE  POWER! 
HARDWARE     l^i^SS^  CODOS  SOFTWARE 

'  .  16K  2  PORT  RAM  ONBOARD  WITH  WRITE  PROTECT  '  ^°°°^  °'®^  OPERATING  SOFTWARE 

■  .  USEq  THE  NFr  7Rt;  ni^^roMTDni  1  coT^uVo  *  8K  RAM  RESIDENT  ALLOWS  UPGRADES 

?  .  ROmVoOTStS^P  lS^DeS^SP^^^^^^^^^  ^       •  '^^^^  ^N°  ^O^'^S  32K  BYTES  IN  3  SECONDS 

«r  LvjMucn  orttub  LUAUllNt.      ^£&t£  STARTUP  FILE  EXECUTES  AT  BOOT-UP 

COMMAND  FILE  EXECUTION  FROM  DISK 
DYNAMIC  DISK  STORAGE  ALLOCATION 
•  ANALOG  PLL  DATA  SFPFRATOR  -  DEVICE-INDEPENDENT  1/0 

i  •  TRUE  RANDOM  ACCESS  TO  RECORD  IN  ONE  ACCESS 

-.-._....._„,„,, luw  "^  •  MONITOR  WITH  29  BUILT-IN  COMMANDS 

:  •  FORMAT  UTILITY  LOGS  OUT  DEFECTIVE  SECTORS  *  f^ULL  ENGLISH  ERROR  MESSAGES 

•  .  nioi^/^M  .^^^r^w,.,.^.  ,..„,  ^^ .  FILE  NAMES  12  CHARACTERS  +  EXTENSIONS 

•  FILE  SIZE  UP  TO  1  MEGABYTE 
I.       •  UP  TO  247  FILES  PER  DISK  DRIVE 

'INTERCHANGE  CODOS  SOFTWARE  •  INDIVIDUAL  WRITE  PROTECT  ON  FILES 

AMONG  KIM,  SYM,  AIM,  PET  SYSTEMS  *  WORKS  WITH  AIM  EDITOR,  ASSEMBLER, 

iM  oc:.  i-> ,  icr  ^^r,  r..,^^  >, .:.-  z  _  ■  ,• .  ..  BASIC  AND  MONITOR  ROMS 

•  SUPERVISOR  CALLS  AVAILABLE  TO  USER  PROGRAM 


•  DMA  OPERATION  ALLOWS  INTERRUPTS 

•  SUPPORTS  8  INCH  DRIVES  1  OR  2  SIDED 

•  MAXIMUM  STORAGE  IS  4  MEGABYTES 

•  ANALOG  PLL  DATA  SEPERATOR 

SYSTEM  FEATURES 

•  FORMAT  UTILITY  LOGS  OUT  DEFECTIVE  SECTORS 

•  DISK/FILE  COPY  WITH  WILDCARD  SELECTION 

•  SYSTEM  CUSTOMIZATION  UTILITY 

•  VISIBLE  MEMORY  TERMINAL  DRIVER  PROVIDED 
'  INTERCHANGE  CODOS  SOFTWARE 

AMONG  KIM,  SYM,  AIM,  PET  SYSTEMS 

IN  FIELD  USE  FOR  OVER  6  MONTHS  '"   '  " '     "  ' 


K-1013M  Hardware  Manual- $10,  K-1013-3M  CODOS  manual-S25,  K-1013-3D  RAM/Disl<  controller  with  COpOS-$595,  Floppy 
drives,  cables,  power  supply  also  available.  -s 


MASTERCARD  &  VISA  accepted 

WRITE  OR  CALL  TODAY  FOR  OUR  48  PAGE  FALL  1980  CATALOG  DESCRIBING  ALL  MTU  6502  PRODUCTS,  INCLUDING 
320  BY  200  GRAPHICS,  AIM  GRAPHIC/TEXT  PRINT  SOFTWARE,  BANK-SWITCHABLE  RAM/ROM/I-O,  AIM  CARD  FILE, 
POWER  SUPPLY  AND  MORE! 


Micro  Technology  Unlimited    •    2806  Hillsborough  St.    •    RO.  Box  12106    •    Raleigh,  N.C- 27605    •    {919)833-1458 


140 


COMPUTE! 


August,  1981.  Issue  15 


®@ 


TYPE 

21 

20 

18 

2732 

All 

OE 

CE 

2532 

+5 

CS 

All 

2716 

+5 

Ol 

CS 

2516 

+5 

CS 

GND 

D 


tXT 


2J  H20UI8)   - 


"CUSTOMIZE"    SOCKET 

SHOWN    JUMPERED 

FOR    2532 


z.* 


23 


Zl 


3<» 


I* 


18 


a 


it. 


'9 


nt 


'3 


"EMULATE"    SOCKET 


Q 


to 


It 


/z 


oi)(ae\CoJ^(aWo.S)(o.'2)(^^^^  - 


Figure  3.  "Emulate"  Socket 


AIM  65 


P(N  QTY  1-9 

A65-1  AIM-65W/1KRAM  $399 

A65-4  AIM  wMK  RAM  ?iW9 

A65-A  Assembler  ROM       $  BS 

A65-B  BASIC  ROMS  $100 

A65-PL  PU65  BOMS  $t2S 

A65-F  FORTH  ROMS  $150 


SPECIALS 

A65-4AB     AIM-65WMK  RAM,  Assembler  &  BASIC $599 

A65-4B        AIM-65  wMK  RAM,  BASIC S529 

Power  Supplies  (AIM-65  Compatible,  Industrial  Quality  Open  Frame) 

PRS3  +  5V at  3A.  +  24V  ai  lAw/mlg  hardware,  cord,  eic         S  75 

PRS4  +  5V at  2A.  +  24V at  .5Aw/m1g  hardware,  cord,  etc  S  60 

PRS5  +  5V  at  2A.  +  24V  at  .5A.  ±  1 2V  to  ±  1 5V  al  .4A  $  75 

PRS6  +  SV  at  3A.  +  24V  at  .5A.  +  1 2V  at  2A        $85 

From  Thie  Enclosure's  Group 

ENC1  AIM-65  case  $45 

ENCIA        AIM-65case  w/space  lot  one  expansion  bd      $50 

Cases  WItli  Power  Supplies  (lor  ENCIA  Add  S5) 

ENC3  ENCl  w;PRS3  mounted  inside       $f25 

ENC4  ENCl  W/PRS4  mounted  inside     $t10 

ENC5  ENCl  W/PRS5  mounted  inside       $125 

ENC6  ENCl  W/PRS6  mounted  inside       $135 

From  Optimal  Technology 

ADC1  A/D  eigtit  channels.  DIA  2  channels,  requires  ±   12V 

lo  ±  15Vatl00MA&2-lfOPortsfromAIM-6S22  $126 

w/Cable  for  AIM-65  $150 


From  The  Computerist 

MCPl  Mother  Plus''^*^  Dual  44  pin  mother  card  &  card  cage,  fully 

buffered,  5  expansion  slots  underneath  the  AIM  $150 

MEBl.2       DRAM  Plus^M  32K  RAM.  16K  PROM  sockets.  2-6522  I/O  chip 

and  programmer  for  5V  EPROMS  16K  RAM  $325 

32K  RAM  $395 
PTCi  Prolo  Plus  II™  Protoiype  card  same  size  as  KiM-i.  tjlEBi-2. 

VIB1  (BareBdSeO)  assembled  $75 

VIBl  Video  P)us'''M  bd  with  128  char.  128  user  char,  up  to  4K 

display  RAM.  light  pen  and  ASCII  keybd  interlace  $326 

CBLl  CABLE  for  MEBl-2.  VIBl.  PTCl  $25 


From  Seawell  Microsystems 

MCP2  Lillle  Buffered  MotherTM  Singie  44  pin  (KIM-4  style)  mother 

card.  Has  on  bd  5V  regulator  for  AIM-65.  4  expansion  slots. 
Routes  A&E  signals  to  duplicates  on  sides  with  4K  RAM  $199 
SEA  16^*^  16K  static  RAM  bd  lakes  21 14L  with  reguiatorsand 
address  switches  $250 

CMOS  RAM.  realtime  clock.  EPROM  bd.  up  to  SK  RAM, 
16KEPR0M  {w/lkCM0S.7KNM0S>  $395 

Programmer  for  5V  EPROMS  with  ROM  firmware,  reguiators. 
iow  force  sockets,  up  lo  8  EPROMS  simultaneousiy.  can 
execute  after  programming  $299 

Paralfel  I/O  bd  with  4-6522S  $260 

Proto/BlankT'^  Prototype  card  that  litsMCP2  $  49 

Proto/Pop''^'^  with  regulator,  decoders,  switches  $  99 

Fioppy  disk  controller  bd  &  DOS.  Up  to  four  8'  drives,  double 
sided,  double  density  (DD/DS)  $425 

SBC/CPU  card.  9K  RAM.  18K  EPROM,  3  serial  ports,  l 
parallel  port,  audio  lape  interface  $495 


MEB2 


ME82-3 


PGR2 


P102 
PTC2 
PTC2A 
FDC2 

SBC2 


From  Micro  Technology  Unlimited  (MTU) 

DAC3  8  tDiI  DAC  bd  $  49 

FDC3  Floppy  disk  controller  bd  &  DOS,  up  to  four  8'  drives,  double 

sided,  double  density.  16K  DRAM.  Boot  PROM  $595 

MCP3  Card  file  w/4  Slot  expansion  mother  bdw/keybd  brackets  $  85 

MEB3-2       Banker  Board™,  low  power.  32K  DRAM  $450 

PI03  24K  PROM,  4-8  bit  1/0  ports W/RS-23Z  port  to4eOO  bps.  PROM 

Programmer,  $295 

VIB3  8K  DRAM  bd.  low  power,  w/composile  video  out  in  200  lines 

320 dol/line  format  $240 

PTC3  Protoiype  Bdw/regulators  $42 

MPS3  AIM-65  Power  Suppiy  w/12V  for  MTU  Bds.  can  drive 

one  8"  disk  drive 
CBL3  Cable  lor  MEB3-2.  VIB3.  FDC3 

All  MTU  Software  Available  For  These  Products 

Miscellaneous 


$  65 
$  25 


TPT3 

MEM6 

CASl 

CASl  -1 

2716 

2532 

A6S-P 

A6S-DM 

FDD8 

FOeC-1 

FD8C-2 

M0N1 


Approved  Thermal  Paper  Tape.  3/165'  rolls 

6/21 14  RAM  Chips 

Audio  Cassette  Recorder 

CASl  w/cabie 

16K5V  EPROM 

32K  SV  EPROM 

Printer 

Display  Module-DL1 416 


$7.50 


QUf.1E  Data  Trak  8.  DD/DS  Disk  Drive/up  to  1  Megabyte  $650 
Cable  set  for  l  drive  w/AC  cord  $  50 

Cable  set  tor  2  drives  w/AC  cords  $65 

9'    composite   video    monitor    w/80   char   line   resolution 
Requires  12V  DC  only  at  ,8A  $125 


All  AIM-65  Spare  Parts  Are  Available 

All  "Microflex"  Products  Available 

COMING  SOON! 

AIM-65/40  W/32K  RAM-  $1995 

ASSEMBLED  &  TESTED  SYSTEMS 

We  have  been  specializing  in  assembled  and  tested  systems  made  from  the  above  items  for  over  2 
years.  Normally,  the  price  will  be  the  total  of  the  items,  plus  $5  for  handling;  shipping  is  extra  on  all 
COD'S  or  invoiced  orders.  Please  call  or  write  for  exact  prices  or  if  questions  arise.  Six  month  war- 
ranty on  all  systems. 

Mail  Check  or  Money  Order  to: 


Higher  quantities  quoted  upon  request,  COD's  accepted,  sfiip- 
ping  will  be  added.  Add  $5  for  shipping,  insurance,  and  handling 
on  prepaid  orders,  fylinnesota  residents  add  4%  sales  lax. 
Prices  subjecl  to  change  without  notice- 


April  1.  1981 


Educational  Computer  Division 
EXCERT INCORPORATED 


SALES 
SERVICE 
INSTALLATION 
CONSULTING 


P.O  Box  8600 

White  Bear  Lake,  MN  55110 

(612)  426-4114 
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Figure  4.  Data  Interface  to  Master  System  and  Emulator  Socket 
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BASIC  A+ 

FROM  THE  AUTHORS  OF  ATARI®  BASIC 


BASIC  A-  for  the  ATARI  800'" 
BASICA*  willraleanA*  from  any  Atari  user!  Upward 
compatible  with  Alan  Basic,  it  adds  statements  and 
teaiures  ttiai  enfiance  ttie  Atari  800  s  real  power,  flexi- 
bility, and  ease  of  use:  Superior  I  0  features  for  busi- 
ness and  Dttier  applications.  Additional  file  manipula- 
tion commands.  Significant  help  in  program  develop- 
ment and  debug.  Structured  programming  aids.  And 
MORE'  A  partial  list  of  ttie  entiancements  of  BASIC  A- 
includes 

PRINT  USING  (for  business,  sophisiicated) 

RPUT  RGET     (record     10)     SET     TAB 

BPUTBGET  (binary  10)  INPUT"...'  DIR 

ERASE      PROTECT      RENAME      TRACE 

WHILE.. -ENDWHILE    IF...ELSE...ENDIF 

PLAYER  MISSILE  GRAPHICS 

BASIC  A-  requires  a  disis  and  32K  bytes  of  RAM  Since 

no  carlridge  is  used.  BASIC  A-  will  lake  advantage  of 

all  tliB  RAM  (48K  bytes)  in  a  maximum  Atari  800  system 

(recommended) 

OS/A-^  for  the  ATARI  800 

Simple,  Flexible,  Powerful.  Compatible,  A  command 
driven  DOS  Control  Program  that  allows  user-written 
i;ommands.  ease  of  interface,  and  total  cDthpalibilily 
with  all  devices  and  features  of  the  Atari  DOS  and  file 
system.  Using  less  room  than  a  menu-driven  DOS. 
OS'A*  allows  utilities  to  be  dynamically  accessed  from 
disk  as  needed. 


Powerful  Utilities  INCLUDED  with  OS/A* 

All  the  following  ulililics  are  included  m  the  price  of 
OS  A  - .  but  you  can  easily  add  your  own  for  even  more 
flexibililv  and  power, 

EDITOR/ASSEMBLER/  DEMO 
EASMO  is  a  simple  but  complete  all-in-one  assembly 
language  development  package  for  the  6502  micro- 
processor. The  editor  provides  global  functions  sucli  as 
FIND  and  REPLACE  (with  optional  query!)  and  can  be 
used  to  edil  BASIC  A^  programs.  The  assembler  sup- 
ports standard  6502  mnemonics:  can  include  multiple 
files  In  a  single  assembly:  outputs  the  listing  to  printer, 
screen,  or  disk:  produces  readable  error  messages  and 
a  llagged  symbol  (able:  places  the  obiect  code  in  mem- 
ory or  to  a  disk  file.  The  obiect  code  produced  is 
compatible  with  Alan  DOS  or  Apple  DOS  (BLOAD)  as 
appropriaie.  The  debug  capabilities  include  STEP. 
TRACE,  mini-assembler,  disassembler,  and  more 

DCIPDSK  and  FORMAT 

Allows  creation  ol  master  disks,  slave  disks,  and 
sector-by-seclor  copies  of  any  OSA*  disk, 

COPY 

Single  tile  copy  uiiliiy.  Destination  can  be  disk,  screen, 
pnnter,  or  any  device. 

PARTIAL  SOURCE  CODE 

For  system  equates  and  some  system  drivers.  Cus- 
tomize your  system. 


BASIC  A-  for  the  APPLE  II' 

All  the  lealures'  ol  our  Alan  BASIC  A- !  Includes  the 
advanced  commands  and  programming  aids  that  make 
Alan  Basic  flexible,  easy-to-use,  and  powerful: 
DECIMAL  ARITHMETIC  (10  digits  to  the  penny) 
SYNTAX    CHECK   ON   PROGRAM  ENTRY 
LONG  VARIABLE  NAMES  (all  chars    used) 
STRINGS  UP  TO  32K  BYTES  IN  LENGTH 
SEMI-COMPILED  CODE  (no  penalty  tor  those 
long  names) 
BASIC  A*  requires  and  lakes  advantage  of  all  the  tea- 
lures  and  power  ol  OSA-. 

'Song  Alan  hardware  relat«d  features  canfiol  ba  supported  on 
ttie  Apple  II 

OS/A-  for  the  APPLE  II ' 
A  DOS  with  a  DOCUMENTED  assembly  language  inler- 
face'  Simple,  Elegant,  Upward  compatible  with  the  tile 
systems  of  Apples  DOS  3,2  and  3,3  but  with  lleKibildy 
not  available  until  now.  Add  your  own  commands.  Add 
your  own  device  drivers.  Easy  FAST  random  access 
from  assembly  language  or  BASIC  A-,  Requires  48K 
RAM  and  one  disk  drive.  Hundreds  of  Apple  owners 
enjoy  OSA*  under  its  former  name.  CPA. 

ORDER  TODAY! 

All  software  is  licensed  for  single  system  use  only. 
PLEASE  SEE  YOUR  DEALER  FIRST.  If  he  cannot  supply 
you.  ordering  Info  is  below,  DEALER  AND  DIS- 
TRIBUTOR INQUIRIES  INVITED, 


OS'A-  and  BASIC  A-  are  trademarks  ol  Optimized 

Systems  Software,  A  PPLE  and  APPLE  1 1  are  registered 

trademarks  of  Apple  Compuler.  Inc.  ATARI  and  ATARI 

600  are  registered  trademarks  of  Atan,  Inc. 


Optimized  Systems  Software 

10379-C  Lansdale  Avenue 

Cupertino,  CA  95014 

(408)  446-3099 


Checks,  l\fl.O. 


Atari        Apple 

OS,'A-  S  80         $80 

BASIC  A  ,  S  80  N/A 

OS/A-  &  BASIC  A+    S150        S150 

Add  £5  per  package  shipping  in  U.S.  6%  tax  in  CA 


Wild  yx)^e  Ppodi 


Is 


ucis 

1255  Post  Street,  Suite  625  San  Francisco,  CA.  34109 
(415)  566-5855 

Software  fxperftfor 

A  ATARI'  SOFTWilRE 

•k  VisiCalc  T.M."the  decison  maker"  S  199.50  Q 

•  the  FILEWIANAGER  Finally  a  S    94.50  D 

user-friendly  file  nnanagement  system 
s,^    for  tf*e  Atari.  Full  graptiics,  up  to  9 
^^  pages  per  record  and  full-screen  editing 

for  eacti  record.  Exclusive  Datalock  T.M. 

electronic  key  protection  insures  your 

data  file  security. 

CALL  FOR  ADDITIONAL  INFORMATION 

llappic 

•  VisiCalc  "T.!^. 


^ 


cruncher' 
-k  VisiPlot 
♦  VislTrend 


SDmVARE 

"the  electronic  nunnber 


S  199.95  D 

$  179.95  n 


extensive  plotting  features" 
statistical  analysis  including    S  259.95  Q 
multiple  regression  and  plotting  capabil.s 
"•  VislTerm  "terminal  emulator  including    S  149.95  Q 

disk-to-disk  file  transfer  feature" 
•  VislDex  "electronic  index  card  file"       S  199.95  □ 

Subtotal       S 

(10%  discount  for  orders  over  S  300)  S 

Calif,  residents  add  6Vi  Sales  Tax  S 

ShipSi  handign  (S  3  US-S10  overseas)  S 

Total  S 


D  I  have  enclosed  check  or  money  order 

□  Visa    a  Mastercard       Card  No. 

Expir.  Date 

Name 

Address 

City 


State. 


.Zip- 


-DISCOUNTS  DISCOUNTED- 

We  Feature 

CP,  M  —  Osborne  —  Revas  —  Forth 

Microsoft  —  Micro-Pro 

Micro-Ap  —  Fortran  —  S-Basic 

Special  APPLE  II  &  11  + 
CP/WI  —  Peachtree  Programs 


General  Leidger . 

Acct.  Rec. 

Acct.  Payable  _ 
Inventory 


Mailing  Address 


$1250. 

Plus- Sales TaH 
Plus  -  Shippinrf 


This  Sale  terminates  when  this  ad  closes. 
Act  Now. 

Write  For  Our  FREE  Catalog: 


PACIFIC  DISCOUNT 

SOFTWARE 

3204-A  Producdon  Avenue.  Oceanside,  Calilornia  92054 
Telephone  (714)  439-6201 
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New  Complete 
Guide  To  Bar  Code 
Technology 

North  American  Technology, 
Inc.,  announces  the  availability  of 
its  major  new  applications  report, 
"Contemporary  Applications  of 
Optical  Bar  Code  Technology." 
The  report  is  written  by  the  origi- 
nators of  BYTE  magazine's 
experiments  with  publication  of 
software  in  printed  bar  code 
form,  Walter  Banks  and  Carl 
Helmers.  It  is  a  complete  docu- 
ment with  machine  independent 
UCSD  Pascal  applications  soft- 
ware in  bar  code  readable  form 
which  details  the  uses,  techniques, 
application  situations  and  theory 
of  optical  bar  code  technology. 
The  bar  code  report  is  de- 
signed to  be  a  complete  guide  to  a 
unique,  inexpensive  coding  sys- 
tem highly  useful  for  software 
distribution,  inventory  control, 


sales  transactions,  customer 
billing,  generalized  data  entry, 
ctistomer-account  access,  and  a 
host  of  ordinary  business  pro- 
cesses. The  most  important  char- 
acteristic of  bar  codes  is  that  they 
provide  an  inexpensi\e  means  of 
entering  information  into  a  com- 
puter without  detail  processing  by 
a  human  operator.  Keyless  bar 
code  information  entry  eliminates 
translation  errors  and  permits  the 
use  of  unskilled  personnel  for  a 
whole  class  of  data  entry 
problems. 

The  North  American  Tech- 
nology bar  code  report  focuses  on 
bar  code  systems  using  small 
computers,  and  gives  complete 
information  on  code  selection, 
required  hardware,  the  economics 
of  bar  code  use,  and  the  extraor- 
dinary range  of  situations  in 
which  bar  codes  can  productively 
be  employed.  Uses  outlined  range 
from  household  applications  to 
mail  order  retailing,  publication 
maihng  lists,  return  accounting. 


and  a  host  of  other  applications. 
A  major  feature  is  a  complete 
detailed  description  of  the  soft- 
ware pitblication  problem  and  an 
implementation  of  a  bar  code 
solution. 

Manufacturers  will  be  espe- 
cially interested  in  those  aspects 
of  the  report  which  deal  with 
integrating  bar  code  systems  into 
home  and  office  products.  It  is 
assumed  that  computer  system 
and  peripheral  designers,  manu- 
facturers and  users  w-ill  use  the 
report  to  evaluate  their  potential 
uses  for  bar  codes,  and  will  refer 
to  the  software  provided  for 
design  ideas  about  implementing 
their  owti  bar  code  systems. 

For  a  free  brochure  detailing 
the  contents  of  the  report,  contact 
North  American  Technology, 
Inc.,  174  Concord  Street,  Strand 
Building,  Peterborough,  NH 
03458.  Questions  can  be  answered 
by  calling  North  American  Tech- 
nology at  (603)  924-6048. 
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CompuServe 

Clolunihus,  Ohio  —  The  College 
Board  is  now  a  provider  of  educa- 
lioiial  inlormaiioti  on  ihe  Compu- 
Serve Informal  ion  Seivices. 

Tlic  College  Board,  an  edu- 
cational assotialion  of  more  than 
2,500  secondary  seliools,  colleges 
and  educational  a.ssocialions. 
provides  guichuue  and  adniis.sions 
information  to  college-bound 
students  and  adults  nationwide, 
and  helps  schools  auti  colleges 
respond  lo  the  educational  needs 
of  sludeiUs, 

Owners  of  personal  compu- 
ters and  computer  terminals  w  ho 
subscritx'  lo  CompuServe  can 
receive  information  from  The 
College  Board  on  choosing  a 
college,  the  types  of  financial  aid 
available  to  students  and  atiulls, 
preparing  for  the  Scholastic  Apti- 
lufle  Test  and  adult  education. 

Fuiuie  services  from  The 
College  Board  could  include 
exercises  related  to  the  building 
of  decision-making  skills  and  a 
schedtde  detailing  the  cycle  of 
activities  associated  with  college 
selection,  applicatiem  and 
admission. 

C'oiii])u.Seive  subscribers  can 
access  The  C^ollege  Board  infor- 
mation for  the  standard  fee  of  $.5 
per  hour  weekday  evenings,  all 
day  weekends  and  holidays.  Week- 
day daytime  access  is  also  available. 
I'he  ec]tiii3!iieiu  needed  would  be 
a  personal  computer  or  computer 
terminal,  a  teleplionc  and 
modem. 

C;ompuServe  also  offers  the 
latest  news  from  major  newspa- 
pers and  a  national  wire  service, 
fniancial  information  on  stocks 
and  commodities,  home  banking, 
electronic  mail  and  real-time 
communications,  cominiter 
games,  family  information  and 
computing  power  for  program- 
ming activities. 

CompuServe  is  available 
througli  a  local  telephone  call  in 
more  than  260  L'.S.  cities.  Com- 
puServe is  an  H&R  Block 
Company. 


T.H.E.S.I.S  Software 
For  The  Apple  II +  * 


T.H.E.S.I.S.  software,  originally 
available  only  for  the  ATARI 
Personal  Computer'''*,  is  now 
being  developed  for  the  .\PPLE 
II  +  *.  Many  educational  pro- 
grams should  be  available  this 
September  { 19cS  1 ).  Scheduled  foi 
inuiiediate  re-release  on  the 
APPLE  II  +  *  are:  Fisliing  for 
Homonvms,  Word-Scramble, 


Word-Mate  and  Preschool  Fun. 
Mosi  ])rogr;uus  \s  ill  be  a\'ailable 
on  both  cassette  and  disk  (DOS 
3.'?).  I-'or  a  free  catalog  listing  all 
availalile  [)rogr  ams,  write: 

T.H.E.S.I.S 
P.O.  Box  147 
Depi.  AS 

CardenCity.MI    48135 
or  call  (313)  595-4722. 

*    I  ii(li(  ;iU's  tr;i(leiii;n  k  of  .'\pplc-  C^oin- 

])utcr.  Int. 

**  Indicate.s  U-iidcniurk  of  ,\uiii.  Inc. 


Universal  AIM~65 
Interface  Card 

Columbus  Iiistriunents  jyresems 
an  addition  to  anv  Rockwell  .M  NI- 
GS computer  which  enhances  its 
capability  in  the  real  time  acquisi- 
tion and  control  area,  while  allo\\  ■ 
ing  compuler  progi  am  si/e  to  be 
expanded  ten  times  lo  40K  bytes. 
Columbus  Instruments  has  incor- 
porated the  following  on  ONE 
board: 

1 .  Real  Time  C'lock/Calendar 
with  Battery  Back-up. 

2.  Sixteen  (16)  Channel  Twelve 
(12)  Bit  High  Speed  .\/D 
Converter. 


ADDRESS 
SELECTION 
(CLOCK.  MUX 

A/D) 


16  CHANNEL 
MUX 


BANK  SELECT 
ADDRESS 
(MEMORY) 


3.  L  iii\ersal  Memor\' Capabilii\ 
lor  RAM,  ROM  or  EPROM.  Up 
to  64K  Bytes  if  Needed. 

4.  Basic  Programs  Int  luded  (o 
Demonslrale  all  ol  (he  above. 

This  card  plugs  inio  Luating 
mini-molher  board  into  the  |-3 
expansion  plug  on  the  .AIM-bo 
which  allows  up  lo  a  total  ol  three 
(3)  boards  lo  be  installetl. 

Prices  range  i rom  S3*)0  for 
.Vdditional  Memory,  to  $1,270  for 
the  .\/D  ])liis  C^alendar/Ck)ck  plus 
Memory  Sj)ace. 

For  more  information 
contact:  Columbus  Instruments 
International  Corporation,  950 
N.  Hague  Avenue,  Columbus, 
OH  4 320-1,  (b  1 1 )  4  88-0 170. 


MINI   MOTHER 
BOARD 


BUFFERS 
TO  AIM-6S 


CLOCK/ 


CALENDAR 


BATTERY 
BACK-UP 

12  BIT  A/D 

16  A/D  INPUTS 
&   15  VOLT 
POWER  SUPPLY 


MEMORY 
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we  carry  it  all.,.. 


Atarf-  Software 

VisiCalc 149 

CX4101  Invitation  to  Programming  1  ..  17 

CX4104  Mailing  List 17 

CX4102  Kingdom 13 

CX41 03  Statistics 17 

CX4105  Blackjack 13 

CX4106  Invitation  to  Programming  2  ..  20 

CX4 1 07  Biorhythm 13 

CX4108  Hangman 13 

CX4109  Graph  It 17 

CX4111  Space  Invader.,.. 17 

CX4 1  1 0  Touch  Typing 20 

CX4115  Mortgages  Loan  Analysis....  13 

CX41 16  Personal  Fitness  Program  . . , ,  13 

CX41 17  Invitation  to  Programming  3  . .  20 

CX4 1  18  Conversational  French 45 

CX4 1 1 9  Conversational  German 45 

CX4120  Conversational  Spanish  45 

CX4121  EnergyCzar 13 

CX4125  Conversational  Italian 45 

CX8108  Stock  Charting 20 

CXL4001  EducationalSystemMasler ..  21 

CXL4002  BasicComputing  Language  . .  46 

CXL4003  Assembler  Editor 46 

CXL4004  Basketball 30 

CXL4005  Video  Easel , ,  30 

CXL4006  Super  Breakout 30 

CXL4007  Music  Composer 45 

CXL4009  Chess 30 

CXL4010  3-D  Tic-Tac-Toe 30 

CXL4011  Star  Raiders 33 

CXL401  5  TeleLink 20 

Talk  &  Teach  Courseware: 

CX6001  toCX6017 23 


everything 
and  Atari 


for  Commodore 


Atari"  Peripherals: 

400  16K S349 

410  Recorder 59 

810  Disk 469 

815  Disk 1199 

822  Printer 359 

825  Printer , 629 

830  Modem .,,,,. 1 59 

850  Interlace  Module 1  39 


Atari-  Accessories 

CX853  1  6K  RAM 89 

CX70  Light  Pen 64 

CX30  Paddle 18 

CX40  Joystick 18 

CX86  Printer  Cable 42 

C016345  622  Thermal 

Printer  Paper 5 

CA0 16087  825  80-col. 

Printer  Ribbon 

(3/bOxl 17 

Microtek  16K  RAM 79 

Microtek  32K  RAM 179 


QGommodore 


VIC-20 S   279 

4032  N 1020 

8032 .,,  1175 

CBM  4022  Printer 630 

CB W  4040  Drive 1 020 

CBM  8050  Drive 1 420 

CBM  C2N  Dnve 87 

PET-IEEE  Cable 37 

IEEE-IEEE  Cable 46 


-Jt< 


ATARI  800 

with  32K  RAM 


Disks 


Maxell  Disks 1 0  for  $36 

Syncom  Disks 1 0  for    29 

Atan  Disks 5  for     22 


only  $759 


Printers 

NEC  5530 S2495 

Diabio  630 2195 

Trendcom  1 00 299 

Starwriter 1495 


Paper  Tiger  445G 769 

Paper  Tiger  460G 1219 

Epson  MX-80  "| 

MX-80FT   >  Call  fornew  prices! 
MX-70  J 


Trendcom  200 


489        Tally  8024. 


1699 


Software 


EBS  Accounts  Receivable 

Inventory  System $595 

OZZ  Information  System 329 

BPI  General  Ledger  , 329 

Tax  Package 399 

Dow  Jones  Portfolio  Management  . .    1 29 

Pascal 239 

WordPro  3  (40  col.) 1 86 

WordPro  4  (80  col.) 279 

WordPro  4  Ptus  (80  col.) 339 

Wordcratt  80  319 


Please  Call  Between  11AM  &  6PM 
(Eastern  Standard  Time) 


(800)  233-8950 


No  Risk  - 

No  Deposit  On 
Phone  Orders  - 

COD  or 

Credit  Card-  Shipped  Same  Day  You  Call 

Prepaid  Orders  Receive  Free  Shipping 

•  on  a'l  in  stoi  '■  units 

Computer  Mail  Order  501  E.  Third  St..  Williamsport,  PA  17701   (717)327-9575 
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Hayden  Applesoft'^ 
Compiler  Available 

This  |M«)cliul  tratislalcs  a  standard 
A]>plcs(>ri  BASIC  program  into 
iriic  mat  liinf  code  thai  runs  three 
to  more  ihan  12  limes  faster  than 
normally  interpreted  code.  The 
longer  and  more  complex  the 
original  program,  the  greater  the 
increase  in  cxcciiti(3n  speed. 

The  Compiler  is  easy  to  use 
and  compilation  requires  only 
one  step  belbie  the  user  may 
BRL'X  the  Compiler  piogram. 

The  Hayden  Applesoft  Com- 
piler provides  an  economical 
soluiion  to  a  long  standing  prob- 
lem: BASIC  is  easy  to  work  in,  but 
slow  to  execute;  machine  code  is 
(]iiick  rimning  hut  dirficult  to 
write.  The  C^)mpiler  now  allows 
vou  to  write  and  debug  programs 


in  .Applesoft  BASIC,  compile 
ihem  and  enjoy  the  speed  inherent 
in  executing  machine  language 
files.  Designed  bv  Jonathan  Eitcn 
and  published  by  the  I  layden 
Book  Company,  Inc.  of  Rochellc 
Park,  New  Jersey,  ihc  A]5]jlesori 
Compiler  is  being  introduced  for 
a  price  of  .¥200.  ' 

The  Com[)iler  can  be  rim 
with  the  lollowing  reciuii'emems: 
18K  of  RAM,  Applesoft,  the 
Autostart  ROM  and  at  least  one 
disk  drive.  No  other  hardware  is 
required  and  the  product  will 
operate  in  a  OIK  en\  iroinnent, 
with  a  R.WIcard  or  Language 
card. 

The  lollowing  is  a  summarv 
of  the  features  and  achamagcs  of 
Hayden's  Applesoft  Compiler: 
Suh-e\[)ressions  with  integer 
operand(s)  are  calculated  with 
faster  integer  arithmetic  routines 


that  result  in  fasU'r  execution  ol 
.\pplesoft  intrinsics  which  require 
integer  values.  The  Compiler 
generates  sub-arraN  look-up 
\ectors  for  nuilii-diinensional 
an  ays,  thereby  eliminating  ihe 
time-consuming  multiplication 
that  usuall)  occiu's  dining  the 
subscript  calculation.  The  result  is 
increased  speed  for  programs 
with  main  multi-dimensional 
array  references.  The  more  di- 
mensions, the  greater  the  increase 
in  speed. 

The  startiiTg  addres.s  for  a 
compiled  module  is  specified 
pritjr  to  compilaiiotK  a  C^.MJ,  to 
this  address  executes  the  program. 
Adding  two  to  the  start  address 
executes  the  program  without 
CLEARing  its  variable  space  or 
RESTORKing  its  flaia-pointer. 
This  allows  modules  lo  retain 
their  data  between  C.-\ITS  (local 


DYNAMIC  DUO 


Designed  and  Engineered 
Specifically  for  the 
SYNERTEK  SYM-1  and  KTIVI-2 

•  VITAL  COMPONENTS  PROTECTED 

•  ALL  FASTENERS  PROVIDED 

•  NO  ALTERATION  REQUIRED 

•  EASILY  ASSEMBLED 


ATTRACTIVE  FUNCTIONAL  PACKAGING: 

•  High  Quality  Thermotormed  Plastic* 

•  Molded  In  Data  Blue  Color 

•  Available  From  Stock  *Horim  &  nass  ■  kydex  loo 


enclosures 
group 

786  bush  street 

san  francisco,  California  94108 


TO  ORDER:  1.  Fill  in  this  coupon  (Print  or  Type  Please> 
2.  Attach  Ctieck  or  Money  Order. 

NAME   


STREET 


CITY_ 


_STATE. 


_ZIP_ 


.  SSE  1-1(8)  @  $39.50  each 


TOTAL 
ENCLOSED;  S_ 


FOR  SYM-I:     Please  Ship  Prepaid  _ 

California  Residents  Please  Pay  $42.07  (Includes  Sales  Tax) 

FOR  KTM-2:     Please  Ship  Prepaid SKB  1-3(s)  @  $69.50  each 

California  Residents  Please  Pay  S74.02  (Includes  Sales  Tax) 


Dealer  Inquires  Invited.  —  No  C.O.D.'s  Please.  —  Allow  2-3  Weeks  for  Processing  and  Delivery. 


WE  HAVE  THE  LOWEST  POSSIBLE 
FULLY  WARRANTEED  PRICES. 

Here  are  just  a  few  of  our  fine  offers . . . 
call  toll-free  for  full  Information. 


Color  Computer  4K  $310 
W/16K  Ext.  Basic  $489 


I3lJ^^ULJSi„l. 


Pocket  ComputerS189 


COMPUTERS 

Model  II 64K 
ModelllUKLEVI 
Model  IIM6K 
Model  III  32K 

+  Model  III  32K 
Model  IIUeK 

+  Model  IIU8K 
ModeMII32K 
2  Disc  &  RS232  c 
Color  Computer 4K 
Color  Compurer  16K 

+  Color  Computer  16K 
Color  Computer  16K 
w'extended  bosic 
Pocket  Campuler 
VIDEOTEX 
APPLE  4eK  only 
ATARI  800  32t< 


S3300 

599 

8S9 

981.50 

915.50 

1104 

972 

2100 

310 

432.50 

365.50 

489 
199 
310 
1279 
789 


+  Cem0ulcr  Piui  New  EquiDf^enT. 
180  Dav  Enlended  Warronrv 


PERIPHERALS 

Expansiori  Interloce  OK 

Expansion  Interlace  1diK 
+  Expansion  Interlace  1AK 

Expansion  Interlace  32K 
+  Expansion  Interlace  32K 

16K  RAM  N.E.C.  200  N.S.  Chips 
MODEMS 

Lynx  Direct  Connect 

COMIul  80  Interface 

Ctiotlerbox  Interlace 

Teleptione  Inlerloce  I 

R-S.  Modem  I  D.C. 

Atari  830  Modem 

Atori  850  Interlace 
PRINTERS 

Line  Printer  IV 

Daisy  wrieel  II 

Line  Printer  VI 

Epson  MX80 

Line  Printer  VII 

Line  Printer  V 

Epson  MX80  FT 


PLUS  real  back-up  warrantees  —       can  toll  free 


Atari  625 

S249           Pocket  Computet  Printer  130 

359           Centronics  737  737 
305.50       DISK  DRIVES 

469.95           R.S.  ModeUIIIST-Drive  712 

362           TEAC40TrackMI  319 

39           R.S.  1  Drive  Exp  Mil  999 

R.S.  2  Drive  Exp  Mil  1518 

219           R.S.  3  Drive  Exp  Mil  2040 

159.95           SeimansS'Mli  799 

239           Atori  810  Disk  499 
169       SOFTWARE 
130           R.S,  Software  10%  off  list 
159           AfariSottwore10%of(llsl 

183           Newdos  +  (40)  track  Ml  88 

NewdosSOMlll  149 

849            ST80III  149 
1695       ETC. 

999  Verbatum  5' Double  Denstiv     32 

499          Verbatum8"DalaLi1e  49.95 

315           Ctr-SOA  recorder  52 

1610           C.C  Joysticks  22 
599 

1-800-343-8124 


Foctoj"/  warrantees  on  Apple  and  Atari  equipmeni.  Other 
equipment  carries  manutdcturet's  war^onty  o'  Cornputer 
Plus  180  day  extended  warrantv-  Combined  warrantees 
carry  Compuier  Plus  180  dav  warranty  or  original  rnanu 
factufer's  worranty. 


com 


Modem  64K  $3300 


DEALER  INQUIRIES  ARE  INVITED 
Prices  subject  to  ctiango  wlltiout  notice. 
Not  reioontlbia  for  typogrophlccS  eirori. 
T9S-A0 1>  Q  tagliiGfed  tradomailt  of  Tandy  Corp 


Dept.B 

245A  Great  Road 

LiHIelon.  MA  01460 

417-486-3193 


frao  catalog 


MY  LESS. 

A 

ATARI 

GET 
MORE. 

PRICE  EXAMPLES: 
ATARI  800  with  'X'K  nun.o,  V  $759 

ATARI  400  will,  ii;k  ,.R-Mi<iiA  $399 

ATARI  Software  25%  OFF 
Mai!  Order  Customers 

•  Indicate  Unit(s)  you  want 

•  Shipping  Address    •    Mass.  res.  5%  sales  tax 

•  Include  check,  money  order,  MC  or  VISA  number 

We  ship  by  best  means  possible  freight  collect 


mnntH's 


COMPUTER 
SYSTEMS 


4  Elm  St.,  Braintree.  MA  02184  (617)  843-1 133 
After  5:30  EST  please  dial  (617)  961-3285 

SEND  FOR  CATALOG 


LOWER  THAN 
DISCOUNT 

SUPER  SPECIAL 


ATARI  SOO 
$735.00 


ATARI  D.D. 
S  449.00 


ATARI  SOFTWARE 

EPSON  MX60 

DC  HAYES  MICROMODEM II 

Z-80  SOFTO!\RD 

MICR050F  1 6K 

NOVATION  DCAT 

DMC  MONITOR 


20%  off 
475.00 
2fi9.00 
295.00 
1 50.00 
1 60.00 
225.00 


DaDQDi 


TM 


MARKETING  CORPORATION 

TVIE  PURCHASING  AGENT  FOR  HOME  AND  QU5INE55  ELECmONICS 
PO  DOX  77  DEPT."C  DEVERLY  HILLS,  CA  90213  (213)  d51-606P 

CALL  OR  WRITE  FOR  FREE  CATALOG 
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variables).  Modules  may  CALL 
one  another  and/or  may  be 
CALLed  from  a  real  Applesoft 
program  running  under  the  in- 
terpreter. 

All  Applesoft  features  are 
supported  except  dynamic  array 
dimensioning  and  lliosc  few 
statements  that  no  longer  make 
sense  outside  of  an  interpreter 
environment,  such  as  LIST  and 
TRACE.  The  advantage,  in  exe- 
cuting the  source  program,  is  that 
the  fact  of  compilation  is  trans- 
parent to  the  user. 

The  3.3  DOS  version  of  the 
Hayden  Applesoft  Compiler  will 
soon  be  available.  HAYDEN 
APPLESOFT  COMPILER, 
08809,  Apple  II  Disk.  $200.  The 
Hayden  Applesoft  Compiler  is  a 
trademark  of  the  Hayden  Book 
Company,  Inc.  It  is  available 
through  local  computer  dealers 
or  by  calling  800-63 1-0856. 


Microcomputers  In 
Education 
Conference 
Proceedings 

In  January  1981  the  College  of 
Education  at  Arizona  State 
University  hosted  a  special  micro- 
computer conference  designed  to 
introduce  educators  and  adminis- 
trators to  the  many  applications 
of  microcomputers  in  the  class- 
room. Over  400  people  attended 
the  conference  from  all  over  the 
United  States. 

The  conference  proceedings 
are  now  available  in  a  340-page 
booklet  and  include  over  30  arti- 
cles. A  few  of  the  titles  included 
are,  "Instructional  Techniques 
for  Teaching  BASIC  Program- 
ming to  Elementary  Children"; 
"Using  Computers  with  Blind  and 


CBIVI/PET?  SEE  SKYLES  ...  CBIVI/PET? 


**You  mean  this  one  little 
Disk-O-Pro  ROM  will  give  my 
PET  twenty-five  new  commands? 

And  for  just  $75.00?  Why,  that's  only  $3.00  a  command!" 

The  l)isk-0-Pro  in  any  PET  with  Version  HI  (BASIC  2.0)  ROMs  (##*  COMMODORE 
BASIC  ###)  will  give  19  software  compalible  disk  instructions*;  15  identical  with  the  new 
BASIC  4.0  (or  with  8032  ROMs)  compatible  with  both  old  and  new  DOS.  Plus  4  addi- 
tional disk  commands. .  .including  appending  (MERGE),  overlaying  (MERGE  # ) 

and  PRINT  liSlNG,  allowing  formatting  output  of  strings  and  numbers  on  the  PET 

screen  or  on  any  printer. 

'NOTE:  Old  DOS  daesn  'i  recognize  three  of  the  commands. 

Those  are  just  3  of  the  important  commands  — and  there  are  7  more  beauties  — on 
your  Disk-O-Pro  that  have  never  been  available  previously  to  PET/CBM  users.  (Skyles 
does  it  again!) . . .  Beauties  like  the  sofltouch  key  (SET)  which  allows  you  to  define  a  key 
to  equal  a  sequence  of  up  to  SO  keystrokes;  like  SCROLL  whereby  all  keys  repeat  as  well 
as  slow  scrolling  and  extra  editing  features;  like  BEEP  v^'hich  allows  you  to  play  music  on 
your  PET. 

The  Disk-O-Pro  Is  completely  compatible  with  the  BASIC  programmer's  Toolkit.  The 
chip  resides  in  the  socket  at  hexadecimal  address  $9000,  the  rightmost  empty  socket  in 
most  PETS.  And  for  the  owners  of  "classic"  (or  old)  PETS,  we  do  have  interface 
boards. 

(For  those  owning  a  BASIC  4.0  or  8032,  even  though  the  Disk-O-Pro  may  not  be  suit- 
able, the  Command-O  is.  Just  write  to  Skyles  for  additional  information.  Remember,  we 
have  never  abandoned  a  PET  owner.) 

Complete  with  84-page  manual  written  by  Greg  Yob.,  .who  was  having  so  much  fun 
that  he  got  carried  away.  We  had  expected  32  pages. 

Slivles  guarantees  your  salisficliont  if  you  are  not  absolutely  happy  with  your  new 
Disk-O-Pro  ROM  chip,  return  it  to  us  within  ten  days  for  an  immediate  full  refund. 

Disk-O-Pro  from  Skyles  Eieclric  Works $75.00 

Complete  with  interface  board  (for  "classic"  PETS) 95.00 

Shipping  and  Handling (USA/Canada)  $2.50  (Europe/Asia)  $10.00 

California  residents  must  add  6%/6'/i%  sales  tax,  as  required. 

Skyles  Electric  Works  Visa/Maslereanl  orders:  call  tollfree 

23l£  South  Whlsman  Road  (800)  227-9998   (except   California). 

Mounlaln  View,  California  94041  California  orders:  please  call  (415) 

(415)  965-1735  965-1735. 
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Deaf  Children";  "Managing  In- 
struction with  a  Micro";  "'Fhe 
Challenge  of  the  1980's:  Com- 
puter Literacy";  "Microcomputers 
in  High  School  Physics." 

The  proceedings  are  available 
at  a  cost  of  $  1 0,00  each.  Please 
send  your  request  along  with  a 
check  payable  to  Arizona  State 
University  to: 

Dr.  Gary  Bitter 

Arizona  State  University 

Payne  B203 

Tempe,  Arizona  85287 

Computer 
Conferencing 

First  Edition,  by  the  Communi- 
Tree  Group,  is  a  computer  con- 
ferencing software  package  with 
general  data  base  and  "electronic 
mail"  features.  Designed  to  run 
on  an  Apple  II™  (modem  not 
required  for  local  data  base  use), 
the  system  allows  users  to  enter 
messages  and  to  retrieve  them  via 
regular  phone  lines  using  a  com- 
puter or  terminal  and  a  standard 
30  cps  or  10  cps  modem.  Each 
new  message  is  attached  to  any 
other  already  in  the  data  base, 
allowing  users  to  organize  a  "con- 
ference tree"  of  messages  —  any 
one  of  which  can  "grow"  into  a 
new  conference  or  siibconfcrence. 
This  "tree"  structure  makes  it 
easy  to  find  specific  information, 
and  to  enter  information  in  the 
niosl  appropriate  part  of  the  tlata 
liasc.  Maximum  message  length  is 
50  lines  of  80  characters,  with  up 
to  320  different  messages,  de- 
pending on  available  disk  space. 

Messages  entered  can  be 
either  public  —  readable  by  ev- 
eryone using  the  system  —  or 
private,  and  both  kinds  can  share 
the  same  system.  This  means  that 
confidenlial  or  preliminary 
conferences  can  take  place  jirior 
to  publication  in  the  "public" 
sections,  it  so  desired. 

Seven  different  levels  of 
password  protection  take  the 
system  from  "completely  open/ 
public"  to  "completely  closed/ 
private."  (The  latter  might  be 
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used  for  a  personal  or  liiofossional 
messaging  sysicin/nciuork,  tor 
example.)  I'assvvords  are  easy  to 
change. 

.Applications  inckidc  online 
pnl)lishiiig;  an  "electronic  bullclin 
board"  (BBS);  and  others. 

A  backuj)  uiiiii\'  loi"  making 
copies  of  the  program  and  data 
disks  is  included  in  liie  package. 

rhe  source  kkIc,  \vri[(cn  in 
FOR  I'H,  will  be  available  separ- 
ately (4ili  qnarler.  1981). 

Ill  addition  to  technical  and 
slart-up  data,  the  manual  contains 
an  introduction  lo  tnic  rocompu- 
lers  with  an  emphasis  on  (eleconi- 
munications  and  ils  applicaiioiLs/ 
implications.   The  appendix  has 
related  data  on  odier  leiecom- 
niunications  .software,  data  base 
directoiies,  and  \arious  odier 
telecommunications  software. 
data  base  directories,  and  various 
teIe|jhone  ser\ices  now  a\ailable 
to  microc:ompiUei"  owneis.  The 
manual  alone  serves  as  an  intro- 
duction to  computing  (or  non- 
technical ]ieople.  .\n  extensi\c 


bibliography,  glossary  and  index 
are  included. 

Introductory  price  for  the 
conipleie  conference  tree  system 
is  $9r);  the  program  (on  HVi" 
lloppy  disks)  alone  is  .$80;  the 
manual  alone  is  $20.  The  disks 
include  a  start-up  conference  with 
cc^mplete  online  documentation 
("hel[)  files")  for  remote  users. 

for  more  information,  call  or 
write  the  ComnumiTree  (iroup, 
470  Castro  Street,  .Suite  207-3002. 
San  Francisco.  C.A  941  M.  (415) 
474-0933.  To  get  an  on-line  dem- 
onslralion  of  a  rimning.  ])iiblicall\' 
asailable  s\ stem,  dial  either  of 
these  "llagship"  trees:  (415)  938- 
064  1  or  (4  !  5)  526-7733.  Tvpe  two 
tarriage  returns  to  start;  FRS-80 
useis  l)pe  two  "enlers.  ' 

Two-Player 
Invasion  Orion 

Mountain  View,  C;A  —  ^Automated 
Simuiaiions,  ItTc.  has  added  a  new 
two-player  option  to  ils  EPYX 


CBM/PET?  SEE  SKYLES  ...  CBM/PET? 


**Look  how  fast  I  create  these 
great  graphic  displays  on  my 
PET  with  the  new  PicChip... 
it's  like  home  movies." 

PicChip,  the  new  ROM  that  took  Europe  by  storm,  available 
only  from  Skyles  Electric  Works  in  the  U.S.  and  Canada. 

PicChip,  a  ROM  extension  of  ihe  BASIC  version  111,  BASIC  4,0  or  BASIC  8032  inlerpreler 
Ihat  offers  over  40  commands  ihat  allow  you  lo  create  programs  wilh  dynamic  graphics 
displays:  plots,  bar  graphs,  pictures;  and  rolling,  scrolling,  shifting  and  inverting.  All  in- 
stantly and  easily  added  to  your  BASIC  program. 

The  address  for  the  2000/3000  (which  would  require  PicChip  module  PC2>.  for  the  4000 
(PC4),  and  for  the  8000<PCS)  is  S AOOO ...  unless  you  have  a  Miliro,  WordPro  III  or  IV, 
or  Jinsam,  which  occupy  that  same  address.  In  those  cases,  you  will  need  the  PicChip  on 
an  interface  board  that  would  reside  in  address  B800. . .  for  the  2000,0000  scries  (PCB2). 
above  the  Toolkit.  For  the  4000  (PCA4)  and  8000 (PCA8),  the  Mikro  or  WoodPro  would 
be  swiichable  manually  using  the  Skyles  Socket-2-ME. 

Skjies  guarantees  your  salisfaciion:  if  you  are  not  absolutely  happy  with  your  new 
PicChip  return  it  to  us  within  ten  days  for  an  immediate,  full  refund. 

PicChip  fromSkjIes  Klectric  Works  (Please  indicate  PC2.  PC4.  PCS) $60.00 

Complete  with  interface  board  (Please  mdicate  PCB2,  PCA4,  PCA8) 80.00 

Shipping  and  Handling (USA/CanadoJ  S2.50  f Europe/ Asia/  SIO.OO 

California  residents  musl  add  6%/61'i  %  sales  tax,  as  required. 


Skyles  Electric  Works 

23lf.  Siiulh  Whisman  Road 
Mountain  View,  California  94041 
(4151  965-1735 


Msa/Maslercard  orders:  call  tollfree 
(800)  227-9998  (c.iccpt  California). 
California  orders:  please  call  (415) 
965-I73S. 
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game,  Iii\asi(m  Orion. 

Invasioii  Orion,  a  laclicai 
space  batUe  game,  can  now  be 
|)la\ed  hv  either  one  or  two 
l^layers. 

In  Invasion  Orion,  each 
plax'cr  controls  up  lo  nine  space- 
ships armed  wiih  desirucior 
beams,  missiles  and  lorj^edos. 
-Ships  sjiend  eneri;\  on  mo\t'menl, 
shields  and  lii  iui*  ^\t■a|)ons,  and 
each  player  must  decide  how  to 
allocate  that  enci  g\  to  deleal  his 
opponent. 

In\asion  Orion  includes  10 
scenaiios  that  provide  a  \ariel\  ol 
sellings  and  oiijec  list's  (or  holli 
begimicrs  and  experts.  When 
battling  against  tlie  c-om])iiU'r,  the 
player  can  adjust  the  dilTicuhy  of 
the  game  by  choosing  from  tliiee 
skill  le\els.  .An  expert  phuer  can 
make  a  cliallenging  game  against 
a  no\ice  human  by  allowing  his 
opponent  more  powerful  ships. 

.■\  second  program,  also 
included,  lets  the  players  (iiate 
inoie  scenarios  of  their  own,  and 
e\en  design  their  own  starships. 

Invasion  Orion  comes  in  a 
four-color  box  with  game  pro- 
gram and  48-page  bank'  manual. 
The  game  is  available  on  cassette 
for  the  .Apple  (32K  with  .Applesoft 
in  ROM),  TRS-8()(l.e\el  11,  l(5K), 
Pet  ( IbK)  and  Atari  400/800 
(,'?2K),  or  on  disk  for  ihe  Apple 
(48K  and  Applesoli  in  ROM), 
'lRS-80  (32K),  and  .\tari  lOO/SOO 

(:')2K).  The  suggested  retail  price 

is.^24.<).f,. 

Invasion  Orion  is  available 
IVom  .Automated  .Simuiaiions, 
Inc.,  P.O.  Box  4247,  .Mountain 
\iew.  CA  94040. 

The  Atari 
Assembler 

Reslon  Publishing  (!om])an\'  is 
plea.sed  to  announce  ihe  pulitica- 
lion  of  a  new  computer  book, 
THE  ATARI  ASSI'.MBL.F.R,  by 
Don  Inman  and  Kurt  Inman. 

.Since  the  explosion  in  ilie  ust' 
oi  pei'sonal  microcompulers, 
moie  and  more  people  are  a( - 
(juiring  computers  of  their  own. 
.After  conquering  BASIC  Ian- 
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summer  spectacular 


8032-32K  60  COL  CRT 

REG.  £1495     5  ^^95 

4032-02K40COLCRT 


REG,  £1295 


$995 


4016-16K40COLCRT 


REG. S995 


S795 


8050-DUALDISK950K 


(\EG.  i1795 


S1395 


4040- DUAL  DISK  340K 


REG. £1295 


$995 


C2N-CASSETTE  DRIVE 


REG. i95 


$79 


4022-80  COL  PRINTER 


REG. £795 


$649 


8024-MANNSMAN  TALLEY 
REG.  £1995     ^.1595 


25CPS-STARWRITER 


REG, £1895 


$1445 


CDM-IEEE  MODEM 


REG. £279 


$229 


VOICE  SYNTHESIZER 


REG, £395 


$029 


VIC  20 


•  ••• 


REG.  £299 


$269 


PET  TO  IEEE  CABLE 


REG,  £39,95 


$34 


IEEE  TO  IEEE  CABLE 


REG.  £49,95 


$09 


Main  Una 


Computer  Discount 


512  W,  LANCASTER  AVE 
WAYNE,  PA  19087 
215-687-8502 


MAIL 
ORDER 
PHONE 

600-045-6112 

IN  PA  CALL  1  -800-662-2444 


•   LOOK  PROFESSIONAL 
•   LOW  PRICES  FOR  SMALL  RUNS 

1 000-1 1"x9V2"DLACK 


PARTS 
1 

2 

3 
5 


LEHERHEAD 

37.50 


INVOICE 

63.50 

79.50 

115.50 


STATEMENT 

37.50 
63.50 


•  SPECIAL  LOGOS,  2  COLOR  PRINTING 
G  SPECIAL  STOCK  AVAILABLE 

MINI-FORMS  PRICES  &  ORDERS: 

(800)  523-3442 

PA  G  West  of  Rockies  (2 1 5)  455-9705 


•   PREPAID  ORDERS  SHIPPED  FREE 
•  VISA  6  MASTERCARD  ADD  3% 

•  COD-UPS 

•   PA  RESIDENTS  ADD  6%  PA  TAX 


1M 
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i^ruage,  an  assembler  is  the  next 
step.  THE  ATARI  ASSEMBLER 
gives  you  detailed  directions  for 
iising  the  Atari  Assembler  Car- 
tridge with  llie  Atari  400  or  800 
Model  Computer.  Inman  and 
Inman  lielp  yon  lake  what  you 
already  know  about  BASIC  and 
apply  it  to  learning  Assembly 
language. 

Slow  jxiced  for  beginners,  the 
instructions  are  explained  in 
words  and  pictin'es  too.  You'll  see 
sketches  of  the  video  screen  for 
each  stage  of  entry  and  exectition 
of  dcmonslralion  [>rogianrs,and 
you'll  find  each  program  de- 
scribed in  easy-to-understand 
terms  so  you  can  inmiediately 
begin  experinicniing  in  ihis  new 
language. 

Topics  in  this  book  include 
Memory  Use,  Machine  Language, 
Assembler  Review,  Program 
Design,  and  Afhlressing  Modes. 

lion  hunan  isatoiuiol  system 
engineer  and  Kurt  Inman  is  the 


editor  of  Dymax  Gazette. 

To  order  directly  from  Res- 
ton  call  800-336-0338.  $9,95 
paper,  $14.95  cloth. 

CAI  Software 

EICON' ICS,  INC.  of  laos,  New 
Mexico,  announces  the  release  of 
The  Eureka'"  Learning  System,  a 
software  system  for  tiie  generation 
of  Computer  Aided  Instiuclion 
courses  on  microcomputers.  The 
Euieka  Learning  System  lias  been 
tuider  development  since  1979, 
and  lias  been  field  tested  in  a 
junior  high  school  in  Vermont 
dining  the  1980-81  .school  year. 
With  The  Eureka  Learning 
System,  teachers  ma\  dc\clop 
CAI  courses  of  their  own  <lesign, 
without  any  knowledge  ol  pro- 
gramming. Die  menu-dri\'en 
Text  Writer  program  displays  all 
ojjiions  a\ailable  to  the  teacher  at 
eacii  step  in  the  developmenl 
process.  The  text  that  is  developed 


CBM/PET?  SEE  SKYLES  ...  CBM/PET? 


**Should  we  call  it  Command-O 
or  Command-O-Pro?" 

That's  a  problem  because  this  popular  ROM  is 
called  the  Command-O-Pro  in  Europe.  (Maybe 
Command-O  smacks  too  much  of  the  military.) 

Bui  whatever  you  call  il,  Ihis  4K  byfe  ROM  will  provide  your  CBM  BASIC  4.0  (4016, 
4032)  and  S032  compuicrs  wiih  20  addliional  commands  induding  10  Toolkii  program 
ediling  and  debugging  commands  and  10  additional  commands  for  screening,  formaiiing 
and  disc  file  manipulating.  (And  our  manuat  wrilcr  d\ig  up  i9  additional  commands  in  ihc 
course  of  doing  a  78-page  manual!) 

The  Command-O  extends  Commodore's  8032  advanced  screen  editing  features  to  the  ulti- 
mate. You  can  now  SCROLL  up  and  down,  insert  or  delete  entire  lines,  delete  the  char- 
acters to  the  left  or  right  of  the  cursor,  select  TEXT  or  GR.APHICS  modes  or  ring  the 
8032  bell.  You  can  even  redefine  the  window  to  adjust  il  by  size  and  position  on  your 
screen.  And  you  can  define  any  key  lo  equal  a  sequence  of  up  lo  90  key  strokes. 

The  Command-O  chip  resides  in  hexadecimal  address  SWOO,  the  righlmost  empty  socket 
in  4016  and  4032  or  the  rearmost  in  8032.  If  there  is  a  space  conflict,  we  do  have  Sockci- 
2-ME  available  al  a  very  special  price. 

Skvles  guarantees  jour  salisraclion:  if  you  are  not  absolutely  happy  with  your  new 
Command-O,  return  il  lo  us  v^'iihin  ten  days  for  an  immediate,  full  refund. 

Command-O  from  Skylcs  Eleclric  Works SIS. 00 

Complele  with  Sockei-2-Me 95.00 

Shipping  and  Handling (USA/Canada)  $2.50  (Europt/Asia)  SIO.OO 

California  residents  must  add  6%/6'/2  %  sales  lax,  as  required. 

SkyleS  Electric  Works  Vtsa/Maslercard  orders:  call  tollfree 

Un:  Siiuth  Whisman  Road  (80«(    227-9998    (except    California). 

Mountain  View,  California  94041  California   orders:    please  call   (415) 

(415)  965-1735  965-1735. 


mSO  '••  S31A>«S  33S  6i3d/wao-  w 


l)y  the  tcaclier  is  then  presented 
to  the  students  ihnnigh  the  use  of 
the  Educator  program,  whicli  is 
the  system's  other  main 
component, 

"We  were  not  sure  w  hen  we 
started  almost  three  years  ago 
what  could  be  achieved  on  the 
32k  personal  computer,"  said 
Reginald  Barrou'.  Director  of 
Product  Development.  "We  have 
achieved  a  method  for  teachers  to 
present  instructional  material  on 
any  subject  lo  the  siudeni  wiih  a 
level  of  flexibiliix  pre\iousl\' 
unavailable,"  besaiti  in  a  recent 
conveisation.  Lhe  system  [jrtjvidcs 
special  symbols  and  graphic  pre- 
sentation as  well  as  text. 

"Om  system  will  be  marketed 
to  educational  institutions  for  use 
in  their  work  as  well  as  to  those 
indi\  iduals  who  \^isli  lo  de\  clop 
comses  for  .sale,"  said  June  Bar- 
row. President  of  the  firm 
founded  in  1974.  "We  see  The 
Eureka  Learning  System  as  a 
service  to  education  as  well  as  a 
business  with  fantastic  potential," 
she  continued. 

A  demonstration  kit  con- 
sisting ol  three  sami>le  lessons  in 
punctuation,  geography,  and 
geometry,  togetlier  with  a  copy  of 
the  Leaclier's  (iuide,  is  available 
from  EICON  ICS.  The  Teacher's 
Citiide  shows  teachers  how  to  use 
the  system  in  a  'learn  by  doing' 
type  of  environment.  By  following 
the  guide,  teachers  develop  three 
cour.ses,  and  cover  most  areas  of 
the  system.  The  $25  fee  for  the 
kit  will  be  deducted  from  the 
license  price  when  a  system  license 
is  purchased. 

A  dealer  program  has  been 
started  with  the  lirsi  dealer  in 
Santa  Ve,  New  Mexico.  Other 
dealers  are  being  sought  for  other 
locations  in  a  naiionwide  network. 
Product  support  and  continue<l 
development  ot Other  educational 
products  will  be  done  from  com- 
pany offices  in  Taos. 

Eor  further  information, 
contact  Eiconics,  Inc.,  200  Cru/ 
Aha,  Taos,  NM   8737  I ,  I VI.  505- 
758-1696. 


WhAT'5  MEW? 


Consumer  Computers  announces  it's  lowest  prices  ewer. 


Apple  Add-Ons 


Langudge  System  uy»Pa^<ai  ...... 

Maye^  liicromoilem  II  .  . 

notation  ftppieCdt  ii 

VideK  Videoterrn  80  ^/graphics 

i80  Microioft  -Card 

16tt  Ram  Cdfd  Mic^osofi 

ABT  nurnerrc  Keypdd  [old  or  new  hybrd) 

ALF  5  VOito  Mu5Jt  Cdfd 

Heutrstts  Speeclilinh  ^000 

Aloha  SvnlJu''  ^eybodtd  5v5iem 

Cotvui  10  MB  nard  D15K 

Ld^er  Lower  Ca^e  FXi-s 

nicro-Sci  Disk  Driues  (AflO  81  A  70) 

55H  AIO  Seridl.Paidltl  Card  A&T 

ThunderCiocH    Ru5 

Integer  or  Applesoft  II  ^irmwafe  Ca^d 

<jfaphfC5   Tablet 

Parallel  Printer  Interlace  Card 

til  5peed  5efrai  Interface  tard 

!>marterm  80  tolumn  Urdeo  Card 

Mu5^c5V^tem    1'j.i '^f.- 

A/D  *  D/A  Interface 

CicKK/Caiendaf  Card  .  ; 

Supertaiker  5D200 
Romplu^    *   Card 
ClochfCalendar  Module  (CC5) 
AbynclironcKjs  5orial  Interface  Card  [CCS) 
We  carry  all  CCi)  rrardware 


579 
299 
559 
269 
269 
159 
110 
259 
249 
. ..   1599 

CALL 
50 

CALL 
189 

CALL 
145 
619 
155 
155 
299 
a?9 
289 
225 
259 
155 
99 
129 
Please  Call 


FREE  CATALOG' 

Please  mail  us  your  name  and  address 


Solution  Software  for  the  Apple  II. 


Vi'jiI.diL  5  5 

CCA  Data  Management 

DB  Master 

WoftBtar  (Apple  80  coi  uer ) 

Oeshiop  Fian  11 

ADpieiwniet 

Easywrrtef 

r^tjplepiol 

Peacntree  Business 

VsiTerm 

ysrTrendA/isrPlat 

D05  loolKit 

Dow  Jones  Portfolio  ^valuator 

DcM/  Jones  flews  &  Quotes  Reporter 

A:5pie  Fortran 


169 

85 
169 
299 
169 

65 
225 

60 

12Q0 

129 

219 

65 

45 
35 
165 


Atari  Personal  Computer 


ATAf^f  800  16h 


$749 


Man  Accessories 

aiOPfogram  RetOfder  

8lODj^hDin/t;  .... 

850  Interlace  Module 
I6t<  Ram  Mertiory  r^odule 

Please  tall  u's  for  an  Atdii  5oTly.-afe  Lft! 

5-100  Cards 
5SM  "" 

2-80CPUCB2              219 

104  2  P  +  25 1«                189 

VB-5  80  K  24  VIDCO    329 

va-5  80  K  48  VIDEO  569 

BV.2  VIDtO 159 

PBl  PROH  PROmR  &  ePROM  BOARD  ,159 

CCS 

280  CPU  2810 nta 

64H  Dynamic  fWN  card ma 

16K  5tatlc  RAM  2  MHj       nia 

15K  Static  fVMi  4  HMz nig 

DW,  Density  Floppy  Disc  COfttroler,  ,      .   nIa 
12  Slot  5-100  Mainframe n/a 


59 
449 
159 

89 


Assm  & 
Tested 

279 
249 
579 
429 
219 
199 


229 
499 
249 
269 
299 
549 


Apple  II  Plus  Computer 


16K 


48K 


$1025  $1129 


DisK  II  Drive 
w/controller 


$519 


Dish  driue  wioul  controller 

We  carry  the  Apple  III 


459 


CALL  FHEE! 
800-854-6654 

In  Caiifornia  and  outside  continental  U.5 

(714)  698-8088 

Warehouse  (714)  698-0260 

Service  (714)  460-6502 
TELEX  695000  BETA  CCMO 


A\/fytLABLE  NOW  . 


V:, 


The  MEC  Microcomputer 

Please  call  for  more  detaib. 


fxi'dy  Sorcerer  II 


Please  call 

for 
our  price. 


5- 100  unit 

Word  Processing  Pac 

OevekjpfTrenl  Pac 


,449 
179 
89 


PMC-80  Micro  Computer 


$599 


Ohio  Scientific 
Challenger 
Computer. 

4P  $549 


IP  MOO  II 


Printers,  Etc. 

,.g _. 


Epson  MX-80 

$499 


Silenlype  wrAople  Interface 
Epson  MA.80  f/T 
Epion  MA-100 
Epson  MA  70 
Paper  Trger  IDS  445 
Paper  Tiger  ID5-460 
Paper  Tiger  ID5-560 
Qume  Sprrnt  3/45 
Anadex  DP  95(K)/  i*//2K  Buffer 
C   lloti5lam/riter25CP5 
C  lion  5tarujritcr  45  CP5 
Centronics  -"5? 
Watar\3be    DigiPlot 


549 

649 

829 

559 

729 

1099 

1450 

2495 

1549 

!649 

2249 

699 

U49 


Save  on  \Jideo  displays. 


Amt»eM.eede«  Video  100  12'  B8iW 

ArTKJe+ri'i  I.Mi )  ]  5'  Coior 

riEC  12"  P51  ureen  Ftxjspher 

MEC  12-RQBniRes  Color 

Partasomc  1  5"  Colw 

Sanyog  "Baw 

Sanyo  12'Baw 

Sanyo  12"  P51  Qreen  Phospher 

Sanyo  15"  Color 


159 
559 
CALL 
CALL 
449 
159 
239 
279 
419 


We  CMrry  much  more  tfi*n  listed.  Pleese  c*ff  our  toff  free 
otder  line  to  request  our  compiete  price  tiyt. 

How  to  Order 

Ordefirig  informadon  Phone  orders  using  UI5A,  MA^T^R 
CARD.  AMERICAn  C«FRE55.  DinER'5  CLUR.  QAf^TE 
BLAMCME.  bank  wire  transfer,  cashiers  or  certified  check, 
money  order,  or  personaJ  Chech  (allow  ten  days  ta  Clear.) 
Unless  prepaid  with  cash,  please  add  5%  for  shipcyng,  handl- 
ing and  insutance  [minimum  S5  00)  California  residents  add 
6%  sales  taK  We  accept  CODs.  OEM  s.  institutions  and  cor- 
porations please  ^^na  tor  a  \writien  quotation  AH  equipment 
15  subject  to  price  change  and  avajiabiitty  without  notice.  Aii 
equipment  is  new  and  complete  with  manufacturer's  warran- 
ty (usually  90  days)  Showroom  pfjces  may  differ  ffom  mail 
orde!  pnces 

Send  orders  to: 

G®OQgfflKl©[r 


Mail  Order 


8314  Parkway  Drive 
La  Mesa,  California  92041 
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Creative  Financing 
Software  For  Apple 

A  new  software  package  for 
(■\aliiaiiiin  loans  and  invcsinienis 
lias  jnsi  been  announced  by  the 
makers  ol  ilie  Tax  Pi  eparei  and 
Real  Estate  Analyzer.  CREATI\F. 
1-"INA\(:[\C^.  by  HowardSofi  is 
snphislicated  l)iil  frienfll\  sofiware 
that  clears  tile  log  i  realecl  l)\ 
to(.la\  s  sophisticated  ioan  [>ack- 
ages,  conipiex  tax  laws,  i  iinawav 
inHaiion,  and  cash  draining  in- 
\fsnnents.  It  prochucs  nunicious 
labnlai  printouts  that  not  onl\ 
pro\ide  vou  with  important  pay- 
ment anfl  depreciation  .scliediiles, 
hdt  also  |)ro\ide  you  with  \'ita! 
intojniatioti  on  the  projected 
ptoritabilil\  of  \ our  iiue.sinieiits. 
e\en  (ot  the  most  complicated 
loan  package-s.  It  is  now  possible 
lo  ol>jecti\cly  compare  dissimilar 
in\fstmen(s  and  loan  packages 
and  sec  ihe  direct  impact  ofinila- 
tion,  titnc  \aliie  of  money,  taxes, 
and  cash  How  timing,  and  to 


answer  "\\hai  if"  (itiestions  \sith 
the  coididencc  that  all  inipoitanl 
factors  are  taken  into  account. 
Whether  voti  invest  in  bonds. 
slocks,  income  |iro[)erly.  or  trust 
deeds,  or  \<>ii  just  wani  to  deter- 
mine the  iriic  cost  ol  voui  home 
mortgage  or  consumer  loan,  this 
])ackage  is  iisedil. 

.\mong  the  technical  capabil- 
ities o!  ihe  soltwai  c-  are  compula- 
tions ol  retiirn-on-investmem. 
intei  nal  rate-or-retiiin,  net 
present  value,  equivalent  com- 
]ioiind  interest  rate,  and  after-tax 
cash  Hows,  riie  package  can  be 
used  to  evaluate  wraparound 
mortgages,  complex  loan  port- 
folios, yield  to  maturity  of  dis- 
counted bonds,  lump-sum  value 
of  annuities,  ownership  \s.  sale- 
leaseback  decisions,  and  manv 
other  iiuolvfd  situations  that  are 
common  today.  Cascaded  and 
overlap]iing  leases  and  loans  mav 
be  handled.  I'riuiouts  can  l)e 
submitted  by  llnaiicial  consulianls 
directly  tc»  their  clients. 

The  software  comes  ccjmjjlcte 


CBIVI/PET?  SEE  SKYLES  ...  CBM/PET? 


**They  laughed  when  I  sat  down 
at  my  PET  and  immediately  pro- 
grammed in  machine  language. . . 
just  as  easily  as  writing  BASIC." 

With  the  new  Mikro,  brought  to  you  from  Kngland  by  Skyles 

Eleciric  works,  always  warching  ihe  world  for  new  producis  for  PET/CUM  owners.  A 
4K  machine  language  assembler  ROM  ihai  plugs  into  your  main  board.  Al  jusi  580.00  for 
Ihe  Mikro  ehip,  il  docs  all  ihe  machine  language  work  for  you;  all  you  have  to  do  Is  sun 
laying  down  ihc  code. 

The  Mikrtj  retains  all  the  great  screen  editing  Teatures  of  the  PET... even  all  the  Toolkit 
commands.  (If  you  own  a  Toolkit,  of  course.)  Sit  down  and  write  your  own  machine 
language  subroutine.  The  program  you  write  is  the  source  code  you  can  save.  .'\nd  the 
machine  language  monitor  saves  the  object  code.  The  perfect  machine  language  answer 
for  most  PET  owners  and  for  mosi  applications.  (Not  as  professional  ivs  ilie  Skyles  Macro- 
TeA...not  as  expensive,  either.) 

A  great  learning  experience  for  those  new  lo  machine  language  programming  but  who 
want  to  master  it  easilv.  Tweive-paac  manual  included  but  we  also  recommend  the  book, 
■'6502  Assembler  Language  Programming."  by  Lance  A.  Leventhal  at  $17.00  direct 
from  Skyles. 

Skyles  Kuaranlccs  sour  saiisfaclion;  if  you  .ire  not  absolutely  happy  with  your  new 
Mikro,  return  it  to  us  wiihin  icn  days  for  an  immediate,  full  refund. 

Skyles  Mjkri)  Machine  language  a.ssembler SflO.OO 

"6502  .Assembler  Language  Programming"  by  Leventhal 17.00 

Shipping  and  Handling (USA/Canada)  S2.50    (Europe/Asia)  SlO.ttO 

California  residents  must  add  6%/6'/i  fi  sales  lax.  as  required. 


Skyles  Electric  Works 

2JIK  South  W'hisman  Road 
Muuntain  Vievs,  California  94041 
(415)  96S-1735 


\isa/MasIercard  orders:  call  lollfree 
(800)  227-9"Wg  (except  California). 
California  orders;  please  call  (415) 
965-1735. 


with  detailc'd  insliui  lions  in  a 
[ladded  loose-leal  tmlcbook. 
includini>  iiisii  iic  live  e>;amples 
and  a  lulorial  on  imcsiment 
aiiahsis.  The  software  is  a\ailable 
on  disk  lor  .\p):>le  (lompulers 
with  hSK  and  .-Vjjplesol'i.  and 
retails  foi-  SI'jO  ai  dealers  nation- 
wide. For  further  information, 
contact  IIOVV.ARD  ,S()I  IW  ARE 
.SKR\l(:i-:.S.  (i7i:'.  Visi.iDel  Mar. 
I.a  |olla,(:.\  [mvM.  71  1-L")!-.')I)7'.). 

New  Product  releases  are 
selected  from  submissions  for 
reasons  of  timeliness,  available 
space,  and  general  interest  to 
our  readers.   We  regret  that  we 
are  unable  to  select  all  new 
product  submissions  for 
publication.  Readers  should  be 
aware  that  we  present  here  some 
edited  version  of  material 
submitted  by  vendors  and  are 
unable  to  vouch  for  its  accuracy 
at  time  of  publication. 
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Business  Graphics 
Pacl<ages 

Cupertino,  t;A—  I  line  :U).  I'.l.Sl 
—  .Apple  Compulei  I  lu  .  and 
Bu.sines.s  and  I'lolessional  .Soft- 
ware, Inc.,  a  de\eloper  oiiiiicro- 
c onijiuter  software  ]5ackages. 
Iia\e  produced  a  lamiK  of  Ijusi- 
ncss  ifra))hics  sofiware  packages 
designed  (or  the  .S:?0()  million 
hnsiness-jirolessional  personal 
comptiler  market. 

Da\id  SoloiDoiii.  president  of 
the  Cambridge,  Mass.  based  Busi- 
ness and  Professional  Sofn\aie, 
said,  "linsiiiess  graphics  enable 
managers  and  prolcssionaLs  lo 
co|)e  effecti\el\  wiih  the  cm  rent 
information  explosion.  We  want 
to  pro\ide  this  and  other  sophisti- 
cated {lecisioii  support  tools  for 
the  indiyidual  user  of  a  desktop 
coin|)iiter." 

.\pple,  \shich  is  refining  and 
mai  keting  the  new  software  fam- 
ily, has  .set  delivery  of  the  first 
package  —  a  graphics  program 
lorthe  Apple  II  — foi  fall.  I9SI. 
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SOFTWARE 

FREE  OFFER 

WITH  PURCHASE  OF  ANY  3  PROGRAMS,  YOU  WILL 

RECEIVE  FREE  THE  ORIGINAL  ADVENTURE  GAME, 

CONVERTED  TO  LOAD  ENTIRELY  INTO  48K  RAM  ON 

APPLE.  NOTHING  LEFT  OUT.  AMAZING! 

APPLE  SOFTWARE 
DISCOUNTS  FROM  10%  TO  30% 

MAGICWINDOW S99.95  SALE       $89.50 

:  iSUPERTEXT  11 3150.00  SALE    $135.50 

I  APPLE  PIE  (40  OR  80  COL)  ....S1  29.95  SALE    $119.50 

SUPERSCRIBE S99.95  SALE       $84.50 

EASY  WRITER  80  COL S250.00  SALE    $225.50 

MODIFIABLE  DATABASE  S79.50  SALE       $69.50 

IMAILING  LIST  DATABASE 550,00  SALE       $34.50 

IGEN.  LEDGER  (CONT.) S175.00  SALE    $140.50 

lACCTRCVBLEfCONT.) S175.00  SALE    $140.50 

riACCT  PAY ABL  (CONT.) S175.00  SALE    $140.50 

I  1PPTYMANGMT(C0NT.) S175.0O  SALE    $140.50 

'VISICALC  3.3  (PERSONAL). ...S199.95  SALE    $169.50 

HOME  MONEY  MINDER S34  95  SALE       $29.50 

WIN  AT  RACES  (HANDICAP)  ....S39.95  SALE       $33.50 

ML  A  LAND  MONOPOLY S29.9S  SALE       $25.50 

I  IWARP  FACTOR $39.95  SALE       $35.50 

I  IZORK $39.95  SALE       $35.50 

I  MISSION  ASTEROID S19.95  SALE       $17.50 

:  PRO  FOOTBALL  POINT  PRED  ..526,95  SALE       $22.50 

ODYSSEY  ADVENTURE $30.00  SALE       $26.50 

COMPU-MATH  ARITHMETIC S49.95  SALE       $39.50 

iCOMPU-MATH  FRACTIONS S39.95  SALE       $35.50 

i  ICOMPU-MATH  DECIMALS S39.95  SALE       $35,50 

[   ICOMPU-SPELLIREO.  DATA  DISK)... .529.95  SALE       $25,50 

IDATA  DISK  LEVEL  4  S19.95  SALE       $16.50 

I  'DATA  DISK  LEVEL  6 S19.95  SALE       $16.50 

I   I  DATA  DISK  SECRETARIAL S19.95  SALE       $16.50 

I   I  STATISTICS  3.0 S29.95  SALE       $25.50 

I  1  PERCEPTION  3.0 S24.95  SALE       $22.50 

'IALGEBRA1 S39.95  SALE       $33.50 

SPACE  EGGS $29.95  SALE       $25.50 

ALIEN  RAIN  (GALAXIAN) S24.95  SALE       $22.50 

ALIEN  TYPHOON S24.9S  SALE       $22.50 

SNOGGLE  (NEW  PUCKMAN)... .524.95  SALE       $22.50 

I  iWIZARD  AND  THE  PRINCESS  .532.95  SALE       $29.50 

UMYSTERY  HOUSE 524.95  SALE       $22,50 

nPULSARII  S29.95  SALE       $25.50 

I  lORBITRON S29.95  SALE       $25.50 

riGAMMA  GOBLINS S29.95  SALE       $25.50 

1  IHI-RES  SOCCER $29.95  SALE       $25.50 

1SARG0N11  S34.95  SALE       $29.50 

:  ADAMS  ADVENTURE  *1, 2.3. .,.839.95  SALE       $34.50 

ADAMS  ADVENTURE  »4,5.6....S39.95  SALE       $34.50 

; ADAMS  ADVENTURE  S7.8, 9... .539.95  SALE       $34,50 

lADVENTURE  HINT  BOOK S7.95  SALE  $6.50 

i  ITEMPLEOFAPSHI $29.95  SALE       $24.50 

DHELLFIRE  WARRIOR S29.95  SALE       $34.50 

I  IFASTGAMMON S24.95  SALE       $22.50 

I  THREE  MILE  ISLAND S39.95  SALE       $35,50 

iPHANTOMSFIVE $29.95  SALE       $25.50 

E-Z  DRAW  3.3 549.95  SALE       $39.50 

;tHE  PRISONER S29.95  SALE       $25.50 

JTERRORIST 529.95  SALE       $25.50 

iSPACE $29.95  SALE       $25.50 

lA.B.M S24.95  SALE       $22.50 

I  ICYBER  STRIKE S39.95  SALE       $34.50 

riFLIGHT  SIMULATOR S35.50  SALE       $31.50 

I  lAUTOBAHN $29.95  SALE       $25.50 

riGALACTIC  TRADER S24.95  SALE       $22.50 

riZ-80SOFTC.\RD $349.00  SALE    $299.50 

nieK  RAM  CARD SI 95.00  SALE    $175.50 

riM/R  SUPERTERM  80COL 5375.00         SALE    $325.50 

•  SEND  FOR  FREE  PRICE  LIST  &  CATALOG  • 


DEDUCT  3%  IF  PAYMENT  ACCOMPANIES  ORDER.  WE  PAY  SHIPPII^Q 
AND  IF  YOU  PHONF  YOUR  ORDER  WE  WIUL  CREDIT  $1.00   FOR  CALL. 

CALIFORNIA  RESIDENTS  ADD  S%  SALES  TAX.  ALL  ORDERS  SHIPPED  FROM 
STOCK  WITHIN  43  HOURS.  WE  ACCEPT  MASTER  CARD  AND  VISA. 

NAME 


.ZIP. 


STREET 

CITY  STATE 

I    CARD  # PHONE 

I     EXP.  DATE  SIGNATURE 

I              *  P.O.  BOX  796,  DEPT.  C-6,  TWIN  PEAKS,  CA  92391  * 
%^ PHONE  ORDERS  (7t4)  337-4063 


BEING  OVERCHARGED! 


DON'T 


Pay  Credit  Card  Surcharges 
Pay  a  U.P.S.  C.O.D.  "Fee" 
Even  Pay  for  the  Call! 


iI0 


O    CALL  OMEGA  TOLL  FREE! 


CABLES 


Qccammodare 

4032  COMPUTER        $1061 

(8032  Add  $160) 
4040  DISK  $1061 

4022  PRINTER  $  651 

CBM-IEEE  GABLE       $     33 
lEEE-iEEE  CABLE       $     41 


COMPLETE  SYSTEM  =  $2841 


\A/I 
1-800-S35-3S81 


EAST   COAST 
1-800-556 


CALL  OMEGA  AND  FIND  OUT  WHY  WE  ARE  AMERICA'S  FASTEST 
GROWING  COMPUTER  SALES  COMPANY! 

Hmega  sales  company 


V^eST  COAST  /  EAST  COAST 


DIABLO 
$2099 


EPSON  MX-80 
S  479 


ATARI  800  32K 


$  779 


Tractor  option 
S  245 


NEC  12"  MONITOR 
S  229 


OKIDATA 


TELE¥IDEO 


7TT 


RAOIO  SHE 


INTERTEC  SUPERBFtAIN  64K  RAM 

QDSUPERBRAIN 

NEC  5510  SPtNWRITER 

NEC  5530  SPINWRITePl 

OKfDATA  MICROLir^JE-80 

OKtDATA  MICROLINE'-Sa 

OKIDATA  MICROLINE-83 

APPLE  il  PLUS  48K 

APPLE  DISK  w/3.3  DOS  Controlier 

APPLE  DISK  w/o  Controller 

BASE  II  PRINTER  -m 

HAZELJINE 1420  W 

NORTHSTAR  HORIZON  II  32K  CD 

ANADEX  DP-9500 

TELEVIDEO  912C 

TELEVIDEO  920C 

TELEVIDEO  950 

CBM  6032  COMPUTER 

CBM  8CeO  DISK  DRIVE 

CBM  4032  COMPUTER 

CBM  4040  DISK  DRIVE 

CBM  4022 

CBM  VIC-20 

CBM  G2N 

RADIO  SHACK  II  64K 

RADIO  SHACK  lit  1Q< 

LEEDEX/AMDEK  100 

LEEOEX/AMDEK  100G 

LEEDEX/AMDEK  COLOR-1  13"  Color  Monitor 

MICROTEK  16K  RAMBOARD  for  Atari 

MICROTEK  32K 

ATARI  400 16K 

ATARI  625  PRINTER 

ATARI  850  INTERFACE 

or  both  together 
ATARI  810  DISK  DRIVE 
ATARI  BOO    32K 

Call  for  pries  /*sf  of  ATARI  software 
NEC12"  MONITOR     : 


$2{sg\ 

$2799 

$3195 
$2495 
$2495 
$  399 
$5S9 
$  799 
$1189 
$  545 
$  435 
$  599 
$  799 
$2975 
$1^ 
$  6^ 
$  729 
$969 
$1^ 
$1449 
$1090 
^1090 
$  679 
$  ^9 
$  ^ 
$^45 
$  8^ 
$139 
$  169 
$  349 
$99.95 
$  165 

349 

613 

139 

749 

449 


$769 
$229i 


No  Surcharge  for  Credit  Cards  Ordeis  •  We  Accept  C.O.D.'s 
All  Equipment  Factory  Fresh  With  MFT.  Warranty  •  Stock  Shipments  Same  Day  or  Next 


i-800-S35 


OMEGA  SALES  CO. 

3533  Old  Conejo  Rd.  #102 

Newbury  Park,  CA  91320 

1-805-499-3678 

CA.  TOLL  FREE  1-800-322-1873 


Hm 


OMEGA  SALES  CO, 

12  Meeting  St. 

Cumberland,  Rl  02864 

1-401-722-1027 
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The  6502  Resource  Magazine 
^^miDIITCI  PET-ATARI.APPLE 
\^\/lwirw  I  E!0SI-KIM-SYM-AIM 

My  computer  is: 

DPET  DAPPLE         □  ATARI    DOSI 

DIQM  DSYM  DAJM        n  OTHER 

D  Dont  yet  hove  one.„ 

n  Please  enter  my  1  year  (12  issue]  subscription  to  COMPUTE! 
D  New  subscription  D  Renewal  subscription 

nS20C0USsubSCripfion 

nS2500  Conoao  ond  intemationol  surfoce  moii:  Payment  in  US  funds,  drawn 

on  U  S  bonk  or  money  order 
in  Bill  me  (US  only)  $100  blling  fee 

Name,  Address: 


Charge  my:    n  Visa  ID  MC 

Number Expires. 

7    8     9     10     11     12 


The  Editor's  Feedback: 


My  computer  is: 

nPET  DAPPLE         a  ATARI     QOSI 

DKIM  nSYM  OAJM        nOTHER_ 


G  Dont  yet  have  one„ 

During  the  next  year  i  expect  to  buy: 

n  computer  D  printer 

D  disk  drive  Dottier  peripherals 

Content 

Best  Article  This  Issue  [page  #,  title) 


Other  suggestions 


9     1G     11     12 


For  Fostesl  Service, 

Call  Our  Toll-free 

US  Order  Lirie 

800-227-1617,  Ext.  401 

In  California  call  800-772-3545,  Ext.  401 


TTie  6S02  Resource  H/logozine 
^OMDI  ITCI  PfT-ATARI-APPlE 

^^/IVIr  U  I  CiOsi>Kirvi<syivi-AiM 

My  computer  Is: 

DPET  DAPPLE         D  ATARI    DOSi 

DIQM  DSYM  DAIM       D  OTHER 

D  Don't  yet  have  one... 

n  Please  enter  my  1  year  (12  issue]  subscription  to  COMPUTE! 

D  New  subscription  D  Renewal  subscription 

□$2000  us  subscription 

□$2500  Conodo  ond  interndtional  surface  mail  Payment  in  US  funds,  drouffi 

on  U  S  iDonk  or  money  order 
□  Bill  me  fUS  onM  $100  bllmg  fee 

Nanne,  Address: 


Chiorgemy:    DVisa  QMC 

Number Expires, 


7    8     9     10     11     12 
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worIdsworth; 


THE  FIRST  SUPER-SIMPLE  LETTER  QUALITY  WOKO  PROCESSOR  IN 

THE  WORLD  THAT  CAN  SIT  NEXT  TO  YOUR  SECRETARY- 

FOR  LESS  THAN  $5,000. 


"Wordsworth™"  removes  the 
fear  and  loathing  many  people  have 
about  things  called  "computers" 
and  "word  processing."  Because 
Wordsworth  just  sits  at  a  desk  and 
does  what  he's  told.  With  unique  new, 
simplified  software,  it  can  tell  its 
typist  what  to  do— step  by  simple 
step— to  perform  even  the  most 
complicated  tasks. 

It  can  not  only  "take  a  letter," 
but  it  can  revise  it,  custoinize  it  in  mil- 
lions of  ways  (quite  literally),  person- 
alize it,  print  it  on  your  letterhead  or 
business  form  so  you  can't  tell  it  from 
hand-typed ...  in  short,  everything 
but  put  it  in  an  envelope. 

Moreover,  it  can  perform  all 
sorts  of  mundane  business  functions, 


like  general  ledgers  and  accounting 
reports,  using  easily  available 
industry-compatible  CP/M™  software. 

Installation?  Plug  it  in.  (Cable 
supplied.) 

Size?  Bigger  than  a  breadbox— 
but  not  by  much.  It's  about  half  as  big, 
or  less,  than  systems  that  can't  do  half 
as  much.  Definitely  desktop— a  sub- 
compact  20"  by  40". 

Service?  Available  everywhere. 

Price?  About  $4, 995.  Complete 
and  ready  to  go. 

For  the  name  of  your  nearest 
dealer— and  a  free  hands-on 
demonstration— just  pick  up  the 
nearest  telephone. 

TOLL-FREE  1 -dOO-343-6633. 

rn  Miss.it-liuSL'tls,  fall  mllcct  (fil7)  H:i8-8150.  Ml-x  U51-«24. 


LEADING 

edge: 


Leading  Edge  Products,  Inc.,  225  Tui-npike  Street,  Canton.  Massachusetts  02021 
DEALERS:  For  immediate  delivery  from  the  Leading  Edge  Inventory  Banli™  on  "Wordswortli"  and  other  of  the 

industry's  most  popular  products,  just  give  us  a  call. 


•  ri  • 


•re 


Comm 

Software 
Encyclopedia 


The  COMMODORE 
SOFTWARE 
ENCYCLOPEDIA  is 
now  available  from 
your  authorized 
COMMODORE  Dealer, 
for  .  .  . 


The  next  edition  of  the 
COMMODORE 
SOFTWARE 
ENCYCLOPEDIA  will  be 
available  in  90  to  120 
days.  If  your  software  is 


$495 


not  listed  and  you  would 
like  to  have  it  listed  in 
the  next  edition,  please 
submit  details  to: 

Software  Department 
Commodore  Business 
Machines,  Inc. 
Computer  Systems 
Division 

300  Valley  Forge 
Square,  681  Moore 
Road,  King  of  Prussia, 
PA  19406. 
HOTLINE  Number 
1-800-523-5622 


Cs.  commodore 


CIRCLE     123 


